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CCMMENTS SUBMITTED TO THE
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ON ITS PROPOSED LISTING OF PAGEL'S PIT
ON THE SUPERFUND NATIONAL PRIORITIES LIST
(Proposed October 15, 1984)

Introduction

The following comments are submitted on behalf of Winnebago
Reclamation Service, Inc. in response to EPA's Notice of Proposed
Rulemaking published in the Federal Register on October 15, 1984,
49 Fed. Reg. 40320. Pagel's Pit (Pagel's) is a land disposal site
located approximately 5 miles south of Rockford, Illinois, in a
rural unincorporated area of Winnebago County. The facility is
licensed by the Illinois EPA for solid waste disposal. EPA pro-
poses to add Pagel's to the National Priorities List (NPL) issued
under the authority of Section 105(8) of the Comprehensive Envi-
ronmental Response, Compensation and Liability Act of 1980. Win~
nebago Reclamation Service, Inc. is the owner and operator of this
facility. These comments are directed to EPA's proposal to
include it on the NPL.

The NPL is supposed to contain those sites "that appear to
present a significant risk to public health or the environment".
49 Fed. Reg. 40320 (Oct. 15, 1984). EPA concluded that Pagel's is
such a site based on a projected score under the Hazard Ranking
System of 42.47. This score is higher than the 31.98 assigned to
the nearby upgradient Acme Solvents site, a solvents reclaiming
and disposal facility using unlined lagoons, which appeared on
both the Interim Priority List and the first formal National Pri-
orities List. Since its inception in 1972, Pagel's has been per-

mitted as a solid waste disposal facility by the Illinois EPA



(IEPA) and has operated in compliance with that permit. It was
designed and built with a state-of-the~art liner and leachate col-
lection system, It has never been charged with any violation of
any federal, state, or local environmental protection law or regu-
lation. We have been advised that of all of the NPL sites listed
or proposed in Illinois, this is the only one not recommended by
the State for listing.

Yet under EPA's scoring, Pagel's is considered a greater pub-
lic health hazard than the Acme site, which is 12 years older than
Pagel's, never had a permit, and was closed for failure to comply
with environmental requirements. In addition, Acme disposed of
primarily hazardous materials, and it did so by dumping uncontain-
erized liquid solvents and sludges with high concentrations of
heavy metals into unlined lagoons with direct access to ground-
water. EPA's ranking of Pagel's is premised upon the theory that
Pagel's is leaking and that a plume of groundwater contamination
is flowing from the facility into the aquifer beneath it where it

is interacting with the plume originating at Acme. (E.C. Jordan

Final Remedial Investigation Study for the Acme Sclvents Superfund

Site, Vol. I, Sept. 1984, Figure 32.)& Thus the inference of an

"observed release” from Pagel's as a separate source has been

=4 This study is cited hereinafter as "E.C. Jordan Final", A
draft of this report dated July, 1984, was cited and relied
upon by EPA in its HRS evaluation of Pagel's, which was dated
June 11, 1984, and hence inexplicably purports to have been
completed prior to the existence of the report on which it
relied. The final report became available in September. We
did not receive a copy of that final report until late Novem-
ber and have not yet received a final copy of the Appendix to
the report, although we have requested a copy.
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drawn even though the compounds in question are known to be
spreading from Acme, merely because Pagel’'s is in the vicinity,

That theory is not supported by the administrative record.
First, there is no empirical evidence that Pagel's liner has
leaked. Second, even in its current state, the record indicates
that a more plausible theory is that Acme is the sole source of
the observed contamination in the area. The available data
(including hydrogeologic, groundwater quality, and leachate qual-
ity data) indicate that Acme Solvents is the major contributor,
and possibly the only contributor, to groundwater contamination in
the area. These data indicate that strong downward groundwater
gradients beneath Acme allow for downward movement of contaminants
from that site within the groundwater system. Relative densities
of chlorinated‘hydrocarbons compared to water may also account for
this downward movement of the contaminants where the contaminants
are high enough in concentration to remain undissolved or par-
tially dissolved, As groundwater moves westward from Acme towards
Pagel's, the vertical groundwater gradients change to predomi-
nantly lateral flow, and then flow upwards towards Pagel's {n
response to local hydrogeologic conditions., 1In particular; the
bedrock turns downward in the vicinity of Pagel's, and the ground-
water at that point flows into sandy soils as it approaches
Pagel's.

The limited data from monitoring wells between the two sites
is consistent with this analysis. Shallow wells between the two
sites are generally uncontaminated, while deeper domestic wells in

the same area are contaminated, reflecting the presence of the



contaminated plume. In addition, biodegradation of volatile
organic contaminants within the groundwater system from beneath
Acme, discussed more fully below, provides a reasonable explana-
tion for the transformation of primary contaminants from Acme to
degradation products which appear in the vicinity of Pagel's.
While the presence of different chemicals may give the initial
appearance of indicating distinct plumes, the biodegradation rela-
tionships between the two sets of chemicals, discussed below, is
consistent with the theory of long-term movement of a single plume
originating from beneath the Acme site, coupled with slow bio-
degradation as the contaminants move westward towards Pagel's.

Winnebago Reclamation Service has hired the firm of Warzyﬁ
Engineering, Inc. to conduct additional groundwater sampling and
analysis in the area between the Acme and Pagel's locations and in
the immediate vicinity of Pagel's. This study is expected to be
completed by mid-February, 1985, and should provide additional
important data concerning groundwater flow and plume analysis. We
will submit the results of that study to EPA as soon as it is com-
pleted, and we ask EPA not to include Pagel's on any NPL at least
until the results of that study have been carefully reviewed and
analyzed. Meanwhile, recognizing that Pagel’'s is in the vicinity
of a 24-year-old known pollution source for some or all of the
contaminants of concern, absent evidence of a plume emanating from
Pagel's, an HRS score based upon an observed release is unwar-
ranted.

Re-ranking Pagel's on the basis of route characteristics and

containment criteria, rather than observed release, results in a



Hazard Ranking Score of, at best 0, and at worst 10.53. Either
score is well below the current 28.50 cut-off and is consistent
with current conditions at the site. Pagel's should therefore be
taken off the proposed NPL update.

I. DESCRIPTION OF PAGEL'S PIT SITE, ACME SITE,
AND PROPOSED NPL LISTING OF PAGEL'S.

A. The Pagel's Pit Site,

Prior to its development as a sanitary landfill, the area
comprising what is now Pagel's Pit contained a sand and gravel pit
and a dolomite quarry. It was converted into a landfill area in
response to Winnebago County's need for an environmentally sound
solid waste disposal area. From its inception, the site was con-
ceived and operated as a non-hazardous waste disposal area, Con-
trary to the statements on EPA's HRS cover sheet, no landfill
operations were conducted at the site prior to 1972,

Pagel's was constructed with the full knowledge and close
cooperation of the Illinois EPA and the active encouragement of
the local community. The landfill consists of a large basin, much
like a large bathtub. (Appendix A, Photographs 1 and 2).4& The
basin is lined with a high-integrity asphalt liner system which
was constructed in the following manner. The subbase of the land-
fill was leveled and covered with compacted road stone. This

material was then primed and covered with two inches of asphaltic

v Referenced photographs showing the various states of con-
struction are included in Appendix A,



concrete, creating a permeability rating of 1 x 10”7 em/sec.
(Appendix A, Photographs 3, 4, 5, and 6). This asphalt liner was
covered in turn with a cationic coal tar sealer to further reduce
permeability to approximately 1 x 1079, (Appendix A, Photographs
7, 8, 9, and 10.) This is a well recognized, widely used, and
highly effective type of liner, as discussed below at pp. 27-28.
The asphaltic concrete provides a stable base to which the
cationic coal tar sealer binds permanently. Bound to the asphal-
tic concrete base in this manner, the sealer cannot move or crack.

A leachate collection system was also installed to remove any
liquid which was generated by or found its way into the landfi}l
from the surface of the liner. The cationic coal tar sealer wés
covered with six to eight inches of sand. A series of six~inch
leachate collection pipes was then installed, and covered with an
additional two to three inches of sand and tires for protection.
(Appendix A, Photographs 12 and 13). The leachate which was so
collected was initially drained into leachate tanks, which were
later replaced by ponds located in the middle of the landfill
within the liner, and 40 to 60 feet above it. Pumps placed at
reqular intervals in manholes on the floor of the liner remove
leachate to these ponds. The leachate which flows into the
leachate ponds through this system is trucked off-site for dis-
posal to the Sanitary District of Rockford.

The State of Illinois issued Permit #1972-24 authorizing
operation of the site as a solid waste disposal site to Pagel's
Pit on April 7, 1972. A copy of that permit is attached hereto as

Appendix B. The site opened on July 17, 1972, after the



construction and installation of the asphaltic cement with coal
tar sealer liner,

Pagel's has been operated in compliance with the letter and
spirit of this permit and Illincis law throughout its history.
From the outset, the operators of the facility have kept in close
communication with the Illinocis EPA to make sure that no wastes
were accepted at the site which were hazardous or which would

damage the facility.4/ Whenever the facility operators had a

question concerning the acceptability of certain wastes, a supple-

mental permit for special wastes was requested from the Illincis

'EPA as required by Illinois law.¥’ The requests were accompanied

by a description of the chemical composition of the material in
question. A number of such permits were issued which were never
used, apparently due to the generator's decision, after inquiry,
to take the wastes elsewhere.% The operators of the facility in
each case advised the Illincis EPA that it would not accept any
wastes which IEPA regarded as inappropriate for disposal there.

No "special wastes", defined under Illinois law to include hazard-
ous or industrial wastes, were accepted without a supplemental

permit from IEPA authorizing acceptance. Throughout its

L See Appendix C hereto, Affidavit of Charles J. Howard, Presi-
dent, Winnebago Reclamation Service, Inc., 1 2 and Exhibit 1

{hereinafter "Howard Aff.").

4/ A number of such permits are contained in the EPA list of
references supporting the Pagel's HRS ranking as Ref. No. 3.

4/ Howard Aff., Y 4 and Exhibit 2.



operation, Pagel's has maintained complete records of materials
accepted under such permits.

In 1980, several domestic wells to the east of the Pagel's
site (towards Acme) were found to contain high concentrations of
volatile organic chemicals. A field investigation by IEPA attrib-
uted the cause of this pollution to the Acme Solvents site rather
than to Pagel's.& Winnebago Reclamation nonetheless undertook
the task of providing the affected residents with bottled drinking
water as a "good neighbor" gesture because no one else came for-
ward to do so.

In short, this is not an abandoned hazardous waste disposql
site. It is a carefully managed and properly licensed solid waste
disposal facility., It was established in response to requests hy
the community,.including the City of Rockford, for just such a
facility, and it serves a number of valuable and necessary func-
tions for the community. It has an enviable record of environmen-
tal compliance and close cooperation with state and local authori-
ties, There is no direct evidence of any environmental contamina-
tion emanating from this facility.

However, this facility has the bad luck to be located down-
gradient from the nearby Acme Solvents site, & heavily contami-
nated and leaking Superfund site. It is to that site that we next

turn.

£/ This is documented in a samplingaand analysis report by

Warzyn Engineering dated April , 1980, and an lEPA memoran-
dum dated August 14, 1981, Copies of both are attached here-
to as Appendix D.



B. The Acme Solvents Site,

The Acme Solvents site is located to the east of Pagel's Pit,
across Lindenwood Road. (E.C. Jordan Final, Fig. 2), It is a
twenty-acre site which was operated as a disposal facility from
1960 until 1973. Spent solvents and sludges from the company's
solvent distillation units in Rockford were dumped into seven
open, unlined lagoons on the site. These materials contained high
concentrations of heavy metals such as arsenic, chromium, lead,
cadmium, and copper, and volatile organic chemicals such as methyl
ethyl ketone, toluene, zylene, trichlorocethylene, and trichloro-
ethane, Between 10,000 and 15,000 drums were stored in various '

locations around the site. (Remedial Action Master Plan, Acme

Solvent Reclaiming Site, Weston, February 1983; EPA list of refer-

ences supporting the Pagel's HRS, Item 7 at 2-1 and 2-7, herein-
after cited as RAMP ___; E.C. Jordan Final at %). During the
height of its operation, Acme was disposing of between 450 and 600
gallons of waste per day. (E.C. Jordan Final at 9).

This site, by contrast with Pagel's, never had an IEPA per-
mit. Indeed, IEPA's first contact with the site was an insgection
in February of 1972 in response to a report filed by an area game
biclogist. On September 25, 1982, Acme was formally charged with
a number of environmental violations at a hearing before the Illi-
nois Pollution Contrcl Board. As a result of the hearing, Acme
agreed to begin remedial actions to clean up the site including

(1) drainage and off-site disposal of materials in the lagoons;

(2) removal of all 55-gallon drums to an EPA-approved landfill;



and (3) filling the storage lagoons with clean fill. (RAMP at
2-1, 2-2; E.C. Jordan Final at 2). Instead, Acme backfilled the
lagoons without removing the contents and crushed and buried the
majority of drums on-site. {(Id.). This uncontrolled waste dis-
posal resulted in the formation of a contaminated groundwater
plume moving to the west of the site and contamination of domestic
water supply wells along Lindenwocd Road and the accumulation of
approximately 27,000 cubic yards of contaminated soils. (Ecology

and Environment, Inc., Field Investigation of Uncontrolled Hazard-

ous Waste Site - Extent of Groundwater Contamination - Acme Sol-

vents Pagel's Pit Area near Morristown, Il., Task Report to EPA,

March 1983, at 40-42, EPA list of references supporting the
Pagel's HRS, Item 1, hereinafter cited as "E&E at ___ "; see also
Appendix D hereto).

As a result of the discovery in 1980 of contaminated domestic
wells, EPA undertook a series of investigations to determine the
extent of the groundwater contamination at the Acme site, A geo-
logic study showed Acme perched on an area of relatively shallow
and exposed bedrock overlain by gravelly sand. The bedrock was
found to be deeply weathered and, where exposed, extensively frac-
tured. Subsurface conditions were similar, "competent zones were
found to overlie weathered and highly fractured zones". (E.C.
Jordan Final at 31). The bedrock plunges steeply to the northwest
beneath Pagel's Pit. The area beneath Pagel’'s on a horizontal
level with the bedrock beneath Acme is filled with clayey and
granular deposits, (1d.).

Groundwater flow in the area was determined to be east to

west (from Acme towards Pagel’'s), with some localized north and

....10_
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south currents flowing away from the Acme site resulting from
groundwater mounding caused by disposal activities and recharge
from a nearby creek. (E.C. Jordan Final at 40). The shallow
aquifers in this area are hydrologically connected to the deeper
highly productive sandstone aquifers providing the water supply
for large industrial and municipal wells in the Rockford vicinity,
(RAMP at 2-5).

The contaminated private water supply wells are located
between Acme and Pagel's along Lindenwood Road, downgradient from
Acme. 1In 1982, Ecology and Environment, Inc., an EPA contractor,
installed 17 monitoring wells in and around the Acme site., (E&E
at 13). 1In 1983, E.C. Jordan, another EPA engineering contrac;or,
installed an additional 7 monitoring wells and 8 piezometers.
(E.C. Jordan Final at 13), None of these monitoring wells was
deep enough to tap the bedrock between the Acme and Pagel's sites,
although the contaminated domestic wells located in that area were
drilled into the bedrock, and numerous references to strong down-

ward movement of groundwater appear in both studies.X

l/ For example, the E&E Report notes “Soils in the upland areas
east of Pagel's Pit are well to excessively well drained,
thus promoting downward migration of contamination" (E&E at
40). The E.C. Jordan Report notes deep well B-6D adjacent to
the Acme site “"consistently revealed a substantially lower
level, which indicated a downward gradient on the order of
0.1 to 0.4 ft/ft during the period of monitoring. . . .

These observations suggest the presence of a deep zone that
is considerably more pervious than the overlying dolomite.
This pervious zone may act as a drain to the overlying
aquifer.” (E.C. Jordan Final at 41) (emphasis added). Win-
nebago Reclamation has been informally advised by representa-
tives of E.C. Jordan that Jordan recommended the installation
of deeper monitoring wells between the two sites but these
were not included in their remedial investigation.

- 11 -
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The Acme site was listed on the interim National Priorities
List of 160 sites issued in 1981 and on the first National Priori-
ties List of approximately 400 sites. 48 Fed. Reg. 40658 (Septem-
ber 8, 1983). Acme received an HRS score of 31.98. 1Its ground-
water pathway score was 54.63 based upon an observed release of
1,1,2,2 tetrachloroethane, 1,1,1 trichloroethane, and trans 1,2
dichloroethane. These included some of the very contaminants
detected in the residential wells between Acme and Pagel's during

an IEPA site investigation on July 29, 1981, (E&E at 4-5),

C. EPA's Proposal To List Pagel's Pit.

The E&E Report identified both Pagel's Pit and Acme Solvents
as potential sources of the groundwater contamination of the
aquifer. (E&E at 3, 40). Pagel's was implicated based upon rec-
ord review of the types of waste disposed of, or for which Pagel's
had obtained supplemental permits, and upon arsenic concentrations
discovered in Well B-15, located on the opposite side of the
unpaved private roadway along the northern boundary of Pagel's,
(E&E at 29; E.C. Jordan Final, Fig. 4). No arsenic was detected
in any other well during this round of sampling. However, arsenic
has been found in the soils at the Acme site and in groundwater
samples from Well G-103 on the Acme site, establishing its pres-
ence in the groundwater there as well, (See Appendix E hereto).

E&E identified Acme as the primary source of the volatile
organic contamination since it found the highest concentrations of
these chemicals in Well B-4, immediately adjacent to Acme. E&E

noted that an obvious mechanism of release of these substances was

- 12 -
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through rainfall percolating "through the porous overburden on the
Acme Solvent property, through the buried wastes, through into the
fractured and weathered bedrock, and on into the groundwater”,
(E&E at 28).

The report noted without explanation that Pagel's was "appar-
ently” the source of the arsenic, (E&E at 42). It also noted,
without explanation, that Pagel's could be a source of additional
organic chemicals. It recommended installation of additional
wells or piezometers to determine whether mounding was actually
occurring under the Pagel's site, as would be expected if the site
were leaking. (ESE at 44). No such mounding has been detecteq
under Pagel's by any study conducted to date.

Based upon data from the E&E report, and the arsenic result
in particular,.EPA prepared a Hazard Ranking Score for Pagel's in
December of 1983, which was 40.70. The score was based upon a
high value for the groundwater migration pathway, which in turn
was premised upon the assumption of an "observed release" of
arsenic, The EPA HRS scoring document attributes an arsenic
release to Pagel's based upon supplemental permit #74-162 which
authorized disposal of forty 55-gallon drums of arsenic-beéring
chemical waste. Total waste gquantity was estimated at 119,970
gallons or 1,983.4 drums based upon other supplemental permits.¥

Oon June 11, 1984, a final HRS was prepared for Pagel's. This

score was 42.47. It again was premised upon an assumed "observed

&/ These permits, as listed in worksheets accompanying the EPA
draft score, included Nos. 75-33; 75-34; 75-35; 75-36; 75-37;
75-80; 75-81; 74-72 and 74-107.

- 13 -



release”™ of arsenic to groundwater, but also listed observed
releases of cadmium and bis (2-ethyl hexyl) phthalate. This HRS
advanced a new rationale for attribution of these three chemicals
to an observed release from Pagel's. E.C. Jordan used data col-
lected in 1980 by the Sanitary District of Rockford, as well as
subsequent sampling of its own, to identify these chemicals in
leachate at the site inside the liner.¥ E.C. Jordan had con-
cluded, based on that fact and additional monitoring data, that a
separate groundwater contamination plume originates at Pagel's.
Waste characteristics were rated at 24 based upon an estimate of
2,737 drums identified in supplemental permits, which the scorer
noted "would be lowered by guantities not actually delivered®.
(6/11/84 HRS backup worksheet, p. 4). Finally, Pagel's received a
targets score of 39 based upon use of the aquifer as a drinking
water source with the nearest well within 0.1 mile and estimating
430 individual residences served within a 3-mile radius. (Id.).
This targets score was 10 points higher than the targets score for
Acme, located directly across the road. (Acme HRS sheet, July 22,
1982).

Believing this score to be unwarranted by the available evi-

dence, Winnebago Reclamation Service asked Warzyn to conduct an

v The 1980 sample of the leachate showed a cadmium concentra-
tion of 0.044 mg/1 and an arsenic concentration of .038 mg/l.
(EPA list of references supporting the Pagel's HRS, item 2).
E.C. Jordan’'s 1984 sample of the leachate was not re-tested
for the presence of arsenic and cadmium; it was tested for
the presence of volatile organic compounds. Concentrations
of bis (2-ethyl hexyl) phthalate were found to be 28
ug/liter. (E.C. Jordan Draft, Appendix F, Table 4).

_14_



additional groundwater investigation, as noted above. The purpose
of this investigation is to: (1) determine whether there is any
evidence of contamination emanating from Pagel's; (2) provide
additional information on contaminants at depth between the
Pagel's Pit site and the Acme Solvents site; and (3) evaluate
potential impacts from the eastern margin of the Pagel's Pit site.
In essence, the study is designed to plug existing gaps in the
data base and provide a more solid basis for defining groundwater
movement and the source of contamination in the Acme and Pagel's
area,

The program will consist of installing nine additional wells,
four of which will be instrumented as deep piezometers to monitor
the conditions at depth within the aquifer, between the two sites.
The five additional water table wells are situated around the
eastern portion of the landfill (the portion closest to Acme Sol-
vents) to detect any groundwater mounding and/or leachate emanat-
ing from the landfill, All newly installed monitoring wells, in
addition to selected previously installed wells, will be sampled
on two occasions to'obtain additional groundwater gquality informa-
tion., Groundwater levels will be taken from all previously exist-
ing and newly installed wells on four occasions to develop a
larger data base with regard to groundwater flow conditions,
Results of this study are expected in February of 1985, at which
time they will be supplied to EPA. At the present time, the
available evidence, as discussed below, indicates that Pagel's is
not a separate source of the observed contamination and that it

should therefore not be included on the National Priorities List.

- 15 -
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II. THE HRS SCORE OF 42.47 IS UNWARRANTED BECAUSE
THERE IS NO OBSERVED RELEASE OF HAZARDOUS MATERIAL
WHICH CAN BE ATTRIBUTED TO THIS SITE.

The statutory purpose of the Hazard Ranking System under
Superfund Section 105(8) is to produce a list of "the highest pri-
ority facilities" based on actual or threatened releases of
hazardous substances and the resulting "danger to public health or
welfare or the environment”. No such danger is posed by Pagel's.

The high HRS score which EPA proposed for Pagel's in its
worksheet of June 11, 1984, is based upon what EPA has character-
ized as an observed release of arsenic and cadmium in one well and
bis (2-ethyl hexyl) phthalate in three wells. The reasons for:
attributing this release to Pagel's are (1) similarity to chemi-
cals found in leachate samples taken from inside the liner at
Pagel's, and {2) the conclusion in the E.C. Jordan report on the
Acme Solvents site that Pagel's is a separate source of ground-
water contamination,id/

The general assumption supporting the score is therefore that
Pagel's is leaking. This assumption is based upon a series of
inferences in the E.C. Jordan report which are not supported by
that study or underlyinq data. As set forth below, these conclu-

sions are inconsistent with evidence based on the leachate and

42/ A different reason for attribution was given in the earlier
draft HRS of December 8, 1983. 1In that document, attribution
was based upon a supplemental permit issued to Pagel's for
disposal of forty 55-gallon drums of arsenic-bearing waste.
That reason for attribution was dropped after Winnebago Rec-
lamation confirmed for EPA that this permit was never used.

- 16 -
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groundwater samples themselves, the groundwater contaminant trans-
port model predictions contained in the E.C. Jordan report, cur-
rent knowledge about actual groundwater movement in the area, and
the continuing lack of evidence that any groundvater mound is
forming underneath Pagel's.

A. Analytical Data Fail To Show A Relationship

Between The Pagel's Pit Leachate And Contami-
nated Groundwater Beneath The Site.

If the leachate from Pagel's were a separate socurce of the
groundwater contamination observed in the area, the primarf con-
stituents of that leachate - i.e., its specific chemical finger-
prints - would be observed in the samples taken from wells around
the site. However, the available analytical data do not show any
of the major chemical constituents of the leachate in the ground-
water beneath and/or downgradient of the site, as would be
expected if the leachate from the Pagel's facility were leaking
through the liner.

The compounds detected in the highest concentrations in the
leachate inside the-facility were 2,4 dimethylphenol, phenol,
xylenes, isophorone and toluene. (E.C. Jordan Draft, Appendix F,
Table 4; EPA list of references supporting Pagel's HRS score item
15). None of these compounds was detected in any of the monitor-
ing wells or water supply wells, with the exception of toluene,
Toluene was only detected in Well B-4, the well immediately adja-
cent to the Acme Solvents site, and the well which also contained
the highest overall amount of volatile organic chemicals. This

well is located upgradient from Pagel's, so that Pagel's would not
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be a likely source. Furthermore, the administrative record spe-
cifically identifies toluene as a chemical which was disposed of
at Acme, and which chemically would be-expected to leach into the
groundwater at that site. (E.C. Jordan Final at 56).

In addition, if the Pagel's leachate were a separate source
of groundwater contamination, concentrations present in the leach-
ate inside the facility would be higher than those found in the
groundwater. The record shows the contrary is true. Those com-
pounds detected in the internal leachate samples which are also
found in monitoring wells around the site were generally found in
lesser concentrations in the leachate than in the groundwater._
Trans 1,2 dichlorcethene and 1,1 dichloroethane were detected ih
the leachate at 15 ug/1 and 7 ug/l respectively. (E.C. Jordan
Draft, Appendix F, Table 4). In each of the monitoring wells in
which these compounds were detected, except for Well B-15, the
compounds were found in greater concentrations in the well than in
the leachate inside the liner,id/

-With respect to the data for Well B-15, if the arsenic and
cadmium observed in that well were coming from Pagel's Pit, simi-
lar concentrations would be expected to be observed in the-down—
gradient wells located to the west of Pagel's, G-104, P-1, and Mw-

106. This is because groundwater contamination occurs in plumes,

il/ Benezene and ethylbenzene were cited as additional leachate

specific indicators detected around Pagel's Pit landfill.
These compounds as well were only detected in one well {B-15)
and present in higher concentrations there than in the
leachate. (E.C. Jordan Draft, Appendix F, Table 3 and Table
i).
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not in spots., E.C. Jordan made no attempt to determine the exis-
tence of such a plume by sampling these wells for arsenic and
cadmium, Jordan simply assumed the existence of such a plume.
The pending sampling by Warzyn will include this sampling which
Jordan failed to do. The record, on the other hand, does show
that arsenic and cadmium are present in the soil at Acme (E.C.
Jordan Draft, Appendix F, Table 2), and groundwater tests at Acme
well sites have also demonstrated the presence of arsenic in
groundwater at Acme., (See Illinois EPA Sampling report, attached
hereto as Appendix E).

The only remaining chemical attributed to Pagel's on the HRS
observed release score sheet is bis (2-ethyl hexyl) phthalate.:
One of the downgradient wells, MW-106, does show concentrations of
this chemical. However, the record shows that bis (2-ethyl hexyl)
phthalate is present in concentrations of several thousand mg/kg
on the Acme property. (E.C. Jordan Final at 56). 1In any event,
the value of these concentrations as an indicator of the presence
of hazardous wastes is questicnable since "phthalates are commonly
encountered in environmental sampling and analysis because of
their ability to leach from a wide variety of plastic materials,
and to opportunities for analytical interference caused by that
leaching®™. {(E.C. Jordan Final at 63, citing US EPA 1975, 1982).

To summarize, E.C. Jordan assumed a plume without even doing
the sampling at the wells which are relevant to such a theory.
Jordan ignored the fact that all three chemicals of concern are

present at Acme and have migrated in the direction of Pagel's.
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B. Available Groundwater Analytical Data Do Not
Regquire The Inference That Pagel's Is Creat-
ing A Separate Plume Of Contamination;
Instead They Strongly Suggest That Acme Sol-
vents Is The Source Of The Contamination.

The E.C. Jordan report interprets analytical data from
groundwater samples as indicating that the plume from the Acme
Solvents site is chemically distinct from the plume of contami-
nants found in the vicinity of Pagel's Pit. (E.C. Jordan Final at
72-77). 1In fact, the data support the theory of a single plume of
contaminants originating at Acme, based on the nature of the
chemicals and the biodegradation relationships between them.

First, the rationale underlying the E.C. Jordan conclusion is
not entirely clear since the report contains contradictory state-
ments on the similarity of the groundwater beneath the two
sites.i¥ However, assuming that the rationale is based upon the
fact that the chemical makeup of the groundwater around the two
facilities is somewhat different, the E.C. Jordan ceonclusion is
questionahle because the difference in chemical composition could
also result from the biodegradation of contaminants released by
the Acme Solvents plume., 1In view of the length of time these con-
taminants have been in the ground {(nearly 25 years) and the chemi-
cal relationships between them, such biodegradation is the more

likely explanation of the observed differences.

12/ For example, on page 73, the final report states both that

"chemicals present in the Pagel's Pit and Acme Site wells are
similar™ and that "the concentration profile data (on the
plume chemistry) strongly suggest that Pagel’'s Pit and the
Acme site are acting as separate sources of groundwater con-
tamination”.

- 20 -



e

The existence of a single source plume is supported by the
nature of the substances present and by groundwater chemistry
transformations known to occur. The key chemical difference
observed by the report between the two areas is the amount of
trans 1,2 dichloroethylene,id/ which appears to be greater under
the Pagel's site than it is under the Acme site. Trans 1,2
dichloroethylene is commonly confused with cis 1,2 dichloroeth-
ylene, because most laboratories do not distinguish between these

two isomers. (Appendix F, Cline and Viste, Miqration and Deqrada-

tion Patterns of Volatile Organic Compounds (1984), at 2-3). Cis

1,2 dichloroethylene is a biodegradation product of trichloroethy-
lene. In fact, such degradation is the primary source of
dichloroethylene, which is not produced commercially. (Appendix

G, Wood, Lang & Pagan, Anaercbic Transformation, Transport and

Removal of Volatile Chlorinated Organics in Groundwater (1981), at

2). Trichloroethylene is found in large quantities at the Acme
site. (RAMP at 2-7; E.C. Jordan Final at Tables 12, 16). It
appears very iikely that most of the trans 1,2 dichloroethylene in
the groundwater is actually cis 1,2 dichloroethylene. (Clinf and
Viste, supra, at 2-3).

The difference in the plume chemistry as reflected by the

difference in the relative amount of trichloroethylene and trans

11/ General patterns aside, however, it should be noted that the
highest concentration of trans 1,2 dichloroethylene was found
in Well B-4 on the Acme site indicating without question the
presence of this chemical in groundwater beneath Acme, (E.C.
Jordan Draft, Appendix F, Table 3).
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1,2 dichloroethylene could be due to transport of the contaminants
away from the source. (1d. at 5-10). E.C. Jordan has correctly
recognized that Pagel's Pit is situated downgradient of the Acme
Solvents site based upon measurements of groundwater levels in
monitoring wells around the sites. (E.C. Jordan Draft, Figures
19, 20 and 21). Since Pagel's Pit is downgradient of Acme,
contaminants released by Acme during its early active dumping
phase some 20 to 25 years ago have been in the groundwater system
much longer than those immediately adjacent to the Acme site. The
time-dependent process of biodegradation could account for the
increased proportion of 1,2 dichloroethylene observed in qround-
water beneath Pagel's, {(Cline and Viste, supra). :

Similarly, 1,1 dichloroethane is a biodegradation product of
1,1,1 trichloroethane. Both compounds were found in groundwater
at and downgradient of Acme Solvents. The proportion of 1,1
dichlorocethane to 1,1,1 trichloroethane seems to ingcrease with
distance away from the Acme site, a pattern similar to that noted
for trichloroethylene and its transformation product, trans 1,2
dichloroethylene. (Cline and Viste, supra, at 2, 5-10).

C. The E.C. Jordan Computer Transport Model

Supports The Theory Of A Single Plume Of
Contamination QOriginating At Acme.

The text of the final E.C. Jordan report states that "it is
very unlikely that a single plume emanating from the Acme site is
responsible” for the actual contaminant distribution depicted in
Figure 28 of the report based on groundwater sampling results.

(E.C. Jordan Final at 89-90, emphasis supplied). The text of the
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draft E.C. Jordan report, which EPA relied on to support its HRS
score for Pagel's states, however, that "on the basis of modeling

results, it is very likely that a single plume emanating from the

Acme site is responsible for the contaminant distribution shown in
Figure 28". (E.C. Jordan Draft at 111, emphasis supplied). Both |
the draft and final reports conclude, however, that separate
plumes from Pagel's and Acme are a more "plausible scenario for
the development of a bimodal plume™ apparently because there is no
independent evidence that the observed plume between the two sites
is continuous. (E.C. Jordan Final at 90; E.C. Jordan Draft at
111). Despite the change in the textual conclusions in the final
report, the model as a factual matter and as described in draft
Appendix H, the only currently available form of that appendix,
can as easily be interpreted to support the single plume theory.
Simulations were performed with numerous variations of
aguifer conditions. Of the nine multivariable simulations, six
modeled a plume extending from Acme under the Pagel's Pit land-
fill. (E.C. Jordan Draft, Appendix H, Figures 6, 9, 10, 11, 13,
and 14). All simulations had a generally continuous plume, with
portions of the plume either under or headed toward the sohtheast
portion of the landfill. The actual plume configuration as shown
in Figure 28 shows that the highest level of contaminants around
the landfill were detected in the southeast corner of the site.
This evidences the model's general credibility since the model
predicts greater concentrations in that area in simulations

showing one plume of contamination originating at Acme.
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The results of these simulations provide strong support for a
single source plume in view of the fact that the model is somewhat
flawed by its failure to take into account vertical migration of
contaminants., The lack of deep monitoring points between Acme and‘
Pagel's makes it difficult to ascertain the true character of the
contaminant plume between the two sites for purposes of comparison
to the model. 1In particular, groundwater sampling data from the
private wells between the two sites do-not appear to have been
entered into the model. As described above, the hydrogeological

investigation now under way will include bedrock monitoring within

this area and provide additional information relevant to an

accurate assessment of the modeling results.

D. Theoretical Attribution Of A Separate Ground-
water Plume To Pagel's Is Predicated On
Incomplete Information On Groundwater
Behavior In The Immediate Area.

The 1983 E&E report described the Pagel's Pit-Acme area as
one characterized by strong vertical movement of groundwater,
possibly affected by increased permeability of the underlying
geologic material. (E&E at 21-23, 41). E.C. Jordan does not
directly acknowledge in its Remedial Investigation Report that
information on vertical movement is incomplete. However, the
author of the draft appendix entitled "Groundwater Flow Solute
Transport Model”, upon which E.C. Jordan relies for several of its
conclusions, clearly so states. Under "recommendations”, the
author notes that "Use of the model has indicated that, for a more

complete understanding of hydrogeclogy of the site and the fate of
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site related contaminants more detailed information regarding the
vertical movement of groundwater at the site needs to be
obtained.® (E.C. Jordan Draft, Appendix H at 19).

Throughout the preceding comments, we have set forth the
evidence and rationale for the single plume theory of contamina-
tion of the entire area originating at the Acme site. The limited
groundwater monitoring data presently available are consistent
with a single plume of contamination moving from Acme down into
the bedrock and westward until it reaches the more permeable mate-
rials beneath Pagel's where it discharges upward. (E.C. Jordan
Final, Figs. 17 and 21). This movement is consistent with the
fact that the bedrock plunges steeply beneath Pagel's, allowiné
the groundwater to migrate easily into the more permeable mate-
rial, (1d.). This theory is currently supported by the following
pieces of information.

As noted, at Wells Mw-105, B-6S, and B-6D, steep downward
gradients are associated with the groundwater mound thought to
exist under the Acme site. In E.C. Jordan's view, "These obser-
vations (of vertical gradients at well nest B-6) suggest the pres-
ence of a zone at depth that is considerably more pervious than
the overlying dolomite.”™ (E.C, Jordan Final at 41). Regardless
of permeability changes with depth, the layers and fractures of
the dolomite bedrock serve as the primary migration route for
contaminant transport away from the Acme site. As described in
this analysis, the dissolved contaminants will flow with the
groundwater system in response to local hydrogeologic conditions.

In this case, the contaminants would move through the dolomite
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bedrock discharging upward into the more permeable sand and gravel
soils under Pagel's where the dolomite surface drops very abruptly
to the west,

The groundwater investigations conducted to date have appar-
ently missed this contaminant pathway because there are no
monitoring wells which sample at depth in the dolomite aquifer
between Pagel's Pit and the Acme site. However, the three private
water supply wells (E, F, and G) found to be contaminated with
volatile organic chemicals in 1981 are in this general area.

Since these wells are believed to be drilled to deeper intervals
in the dolomite than the shallow monitoring wells around them the
observed chemical contamination, which matches the Acme plumé for
at least some substances (e.g., trichloroethane), could reflect
the presence of a plume in the deeper bedrock area. Monitoring
Well MW-104, which is located south of the Acme site and is the
second deepest well installed around the site, also showed a rela-
tively high volatile organic chemical concentration, 52 ppb, and
could therefore be viewed as reflecting the same Acme plume.

Finally, the samples from the deepest well in the piezometer
series at the west end of Pagel's (Wells P3, P4, and P5) also
supports the bedrock contamination theory. The highest total
volatile organic chemical content there was found at the deepest
well (PS), the only one sampling groundwater in the dolomite.
Completion of the hydrogeological study which is now in progress
will provide further evidence relevant to this interpretation of

groundwater flow in the area.
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E. There Is No Evidence Supporting The
Development Of A Groundwater Mound
Beneath Pagel's Pit.

As further support for its theory that Pagel's is leaking
contaminants, the E.C. Jordan report infers that "there appears to
be a tendency for development of a groundwater mound in the imme-
diate vicinity of Pagel's Pit as evidenced by P3, P4 and P5".
(E.C. Jordan Final at 44). This is pure speculation, unsupported
by any factual evidence, Any mounding occurring in the vicinity
of those wells may be attributed to intense periodic recharge in
the vicinity of the wells and not due to leakage from the land-
fill. The wells are located at the base of a closed basin adja-
cent to the landfill and after heavy precipitation recharge of
collected water occurs., Observed vertical gradient at these wells
is not always downward in the shallow groundwater, as would be
expected if mounding due to leakage from the landfill was
occurring.

F. Other Facts Contradict The
Observed Release Theory.

-

There is no objective reason to support the hypothesis that
Pagel's is leaking, As described above, the site was constructed
with an excellent liner. Although the asphalt is not intended to
serve as the "seal" or liner at Pagel's, EPA itself has recognized
that a two-inch hydraulic asphalt concrete liner alone can be
compacted to have a permeability coefficient less than 1 x 1077

cm/sec. {Appendix H hereto, Landreth, Lining of Waste Impoundment

and Disposal Facilities, SW-870, U.S. Environmental Protection
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Agency, Cincinnati, OH (March 1983} at 66). The cationic seal, a
type of bituminous seal applied to the liner, reduces this permea-
bility factor to less than 1 x 10”9 cm/sec by closing the pores in
the asphalt concrete. (Id. at 10l; Haxo, H.E., R.M. White, P.D.

Haxo, and M.A. Fong, Liner Materials Exposed to Municipal Solid

Waste Leachate - Final Report (U.S. Environmental Protection

Agency, Cincinnati, OH, Contract No. 68-03-2134, 1982) (excerpts
included in Appendix H hereto)). Liners which consist of only
asphalt or only a cationic coal tar sealer or both are approved by
state and federal agencies for use in solid waste management

facilities. (Lubold, Battling Groundwater Pollution, Asphalt,

July-Oct. 1975; Hot Mix Keeps Landfills Sanitary, Paving Foruﬁ,

Fall 1977; Asphalt for Environmental Liners {brochure from Nat'l

Asphalt Pavement Assoc. (1984)); copies of all attached as
Appendix I hereto).

Moreover, the force which would initiate leakage in a well-
drained area such as this is the head created by the presence of
leachate on top of the liner. The leachate collection system at
Pagel’'s and the 8-inch sand cover over the liner, however, results
in a continuous pumping of the leachate away from the liner,.

In summary, we believe we have presented sufficient informa-
tion to allow consideration of an alternative interpretation of
the available groundwater chemistry and hydrogeological data. In
particular, this information suggests that Acme Solvents may be
the sole source of the groundwater contamination problem in the
area. The alternative interpretation relies on biodegradation of

organics to explain similarities and differences of groundwater
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chemistry below the Acme and Pagel's sites. The local hydroge-
ology helps explain the impacts noted to date. The E.C. Jordan
report does not conclusively link leachate quality from Pagel’'s
with downgradient monitoring well impacts. Groundwater modeling
does not consider all of the variables or available data to
accurately predict in-field conditions or impacts, but in its
current state, can also be used to generally support the premise
that Acme may be the sole source of contamination. An additional
hydrogeolegical investigation is currently being conducted to
determine the validity of the alternative interpretation.
III. AN HRS SCORE FOR PAGEL'S BASED UPON ROUTE

CHARACTERISTICS AND CONTAINMENT CRITERIA APPLIED

TO ANY OF THE MATERIALS OBSERVED IN THE LEACHATE

RESULTS IN A BEST CASE SCORE OF 0 AND A WORST
CASE SCORE OF 10.53,

As arsenic does appear in leachate samples from Pagel's, even
though in concentrations well below the primary drinking water
standard set by EPA under the Safe Drinking Water Act for arsenic
of .050 mg/l,48/ the facility could be re-ranked based upon a
potential or threatened release of this material. Line 1 on the
HRS groundwater worksheet would then be zero, requiring analysis
of the four other factors listed on the sheet. These factors are
route characterissics, containment, waste characteristics, and
targets. A series of alternative scores has been prepared, using
different assumptions. These are described below and set forth in

the chart attached hereto as Appendix J.

14/ 40 C.F.R. § 141.11(b) (1984).
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Route characteristics and containment were not scored for

Pagel's on the original worksheet, as these two categories are

deleted when an observed release occurs, 40 C.F.R. Part 300, App.
A, § 3.1. We have computed scores for both to reach an HRS figure
based upon threatened release.

Route characteristics for Pagel's should receive a score of

9, calculated as follows:
° Depth to Aquifer of Concern was assigned a
value of 2, based upon E.C. Jordan Final, Fig.

16, which shows a distance of slightly more
than 20 feet between the refuse and the water
table. 40 C.F.R. Part 300, App. A, § 3.2
assigns such a distance a value of 2.

° Net precipitation was assigned a value of 2,
based upon E.C. Jordan Final, Table 5, showing
a net precipitation of 13.05 inches for this
area. 40 C.F.R. Part 300, App. A, § 3.2
assigns a value of 2 to this amount of
precipitation,

o Permeability of unsaturated zone was also
assigned a value of 2, based upon the E.C.
Jordan Final, Table 2, rating of between 10~
and 107° cm/sec, and the HRS value of 2 for
such material set out in Table 2 of 40 C.F.R.
Part 300, App. A, § 3.2,

4

° Physical state was assigned a value of 3,
based upon the leachate as the substance of
concern and upon the fact that some of the
material disposed of at the site initially
arrived in liquid form, although at the time
of disposal it was mixed with solid waste., 40
C.F.R. Part 300, App. A, § 3.2.

These fiqures together give a route score of 9.

Containment was assigned a score of 0 as best case and 2 as

worst case. The Hazard Ranking System Users Manual authorizes a
zero score on this factor for a landfill meeting the following

description: "Essentially non-permeable liner, liner compatible
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with waste, and adequate leachate collection system.” 40 C.F.R,
Part 300, App. A, § 3.3, Table 3. Of the possible descriptions
listed in Table 3, Pagel's most closely resembles this description
since, as discussed above, the combiration of the asphalt liner
and cationic sealer render it "essentially non-permeable™, An
alternate score, however, has been computed assigning containment
a score of 2 based upon a worst-case assumption (which we have no
reason to believe is the case) that the site has a "moderately
permeable compatible liner",

The waste characteristics score has been recomputed based

upon the analysis of available evidence, The toxicity and persis-

tence factor of waste characteristics was scored the same as on

EPA's sheet - 18 - based upon arsenic as the waste of concern.

The hazardous waste guantity, however, was reduced from 6 to 2

based upon the EPA record and facts set forth in the Howard
Affidavit, 1 4, attached hereto as Appendix C. These documents
show that Pagel's did not in fact accept or receive 2,611 of the
2,737 drums of waste counted by EPA in its assessment, thus

reducing the score on this factor from 6 to 2.4% Those drums

L3/  The final score sheet for Pagel's HRS merely references Item
3 on the supporting worksheet references, which is a summary
of supplemental permits, as the source of the 2,737 drums of
waste constituting hazardous waste quantity for Pagel's. The
draft HRS, however, identifies a number of specific permits
which were counted, including permit numbers 75-33, 75-34,
75-35%, 75-36, 75-37, 75-80, and 75-81. The wastes identified
in these permits were in fact not accepted by Pagel's.
(Howard Aff., ¥ 4; Appendix C). The amount in gallons which
these permits constitute is 130,572 gallons or 2,611 drums.
Conversion of gallons to drums and drums to gallons was based
upon the assumption used in 40 C.F.R. Part 300, App. A,

§ 3.4, that one drum is the equivalent of 50 gallons. As the
(Footnote continued)
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were authorized by the Illinois EPA to be disposed of at Pagel's,
but in fact they never came there. Combination of the toxicity
and persistence scores with hazardous waste quantity thus results
in a score of 20, rather than 24 on this point.

The targets score was also recomputed. The groundwater use

factor was scored by EPA at 3., Since the aquifer of concern is a
drinking water source and no alternative municipal drinking water
source is available, we have used that figure as well. The dis-~

tance to nearest well/population served factor was scored at

either 0 or 20. The zero, or best-case score, is based upon two
facts readily available in the record. First, the area to the
east of Pagel's is upgradient for purposes of groundwater flow;and
no wells in that area would therefore be affected. Second, there
are no wells downgradient of Pagel's between the site and Killbuck
Creek which EPA itself noted was a discontinuity of the shallow
aquifer, (EPA backup "documentation record" for HRS worksheet,

p. 5, Targets). The 20, or worst-case score, is the score EPA
used for the distance to nearest well/population served factor at
the Acme site across the rocad, which shares the same aquifer.

This score should not be used, however, since those wells are

43/ (continued)
EPA scorer noted, EPA's figure "would be lowered by quanti-
ties not actually delivered”. Subtracting 2,611 drums of
waste not actually received from the 2,734 drums supporting
EPA'Ss quantity estimate leaves a total of 126 drums actually
received. The appropriate quantity score for 126 drums is 2.
{These calculations are mathematically charted in Appendix
J). Even this is a worst-case assumption, since it assumes
that all the drums in question were full of hazardous sub-
stances in one-hundred-percent concentrations, which is not
the case,
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upgradient and could not possibly be affected by Pagel’'s. Com-
bining the groundwater use factor of 3 with the distance to
nearest well/population served factor results in a total targets
score of either 9 or 29, depending on which "distance" score is
used.

Performing the necessary mathematical computations with these
figures results in an overall score of 0 for Pagel's assuming the
best-case situation where a 0 score for containment is used. The
worst-case score, assuming a score of 2 for a semi-permeable liner
and 29 for targets would be 10.53, That worst-case score would be
reduced to a 3.26 using a targets score of 9. In either case,

this score warrants elimination of Pagel's from the NPL.i4/

14/ Before learning that the revised reason for attribution was
based upon the leaking leachate theory, Winnebago Reclamation
reviewed the materials actually received based upon supple-
mental permits, and re-ranked its facility based upon a
receipt of 60.81 tons of material containing phenols (supple-
mental permit #75-239). See Warzyn July 12, 1984, rescoring
included in July 17, 1984, submittal to Richard Bartelt,

. USEPA, by Winnebago Reclamation Service, Inc. (For some
reason, this permit does not appear in EPA's HRS support
documentation, Reference Item 3, which includes other supple-
mental permits. Therefore a copy is attached to the Howard
Aff., Appendix C hereto, as Exhibit 3). Based upon the much
lower toxicity/persistence score of 14 for that material, the
HRS score arrived at, using EPA's original targets estimate,
was a worst case of 24.77, For the reasons set forth in sec-
tion 1! above, which contradict the observed release theory,
this phenol score has been recalculated based upon a threat-
ened release., Using a threatened release, our revised
hazardous waste quantity figure of 2 (based upon conversion
factors set out in 40 C.F.R., Part 300, App. A, § 3.4, 60.81
tons of waste is the equivalent of 60.81 cu. yds., which
results in a quantity factor of 2) and a targets figure of §
or 29, the new worst case score for phenols would be either
7.37 {using the 29 targets fiqure) or 2.29 (using the 9
targets figure), again supporting the exclusion of Pagel's
from the NPL.
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IV. CONCLUSION

For the foregoing reasons, it appears that Pagel's Pit was
proposed for listing on the basis of a series of negative infer-
ences or assumptions, which can be rebutted by facts already
developed. The existing evidence supports the single plume
analysis as accurately describing the pattern of groundwater
movement in the area. Furthermore, the revised HRS scorings based
upon the present record, discussed above and set forth in Appendix
J, show that Pagel's is neither causing nor threatening the type
of harm required for NPL listing, It would be arbitrary and an
abuse of discretion for the Agency to indict with the stigma of
NPL listing an environmentally sound and well-managed facility on
such a thin evidentiary recorad.

The hydrogeclogic study currently under way is expected to
provide additicnal evidence concerning groundwater movement and
the source of contamination in and around the Acme Solvents and
Pagel's areas. The present record supports exclusion of Pagel's
from the NPL. Certainly, however, no action should be taken to
include Pagel's on the NPL until the results of that pending study

have been reviewed,

Winnebago Reclamation Service, Inc. appreciates the oppor-

tunity to submit these comments in response toc EPA's Notice of
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Proposed Rulemaking., If you have any questions concerning any

aspects of these comments, please feel free to contact us.

Ridgway M. Rall, Jr.
Nancy 8. Bryson

Crowell & Moring

1100 Connecticut Avenue,
Washington, D.C. 20036
(202) 452-5800

Of Counsel

N.W.

Respectfully submitted,

WINNEBAGO RECLAMATICON SERVICE, INC.

President

- 35 -



— —

APPENDIX A

Photographs Showing Construction of the
Asphalt Liner and Cationic Sealer at the
Winnebago Reclamation Service Inc. Solid

Waste Disposal Site (Pagel's Pit)
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FIG. 2 Initial grading and dirt moving work for
‘ first unit. (June, 1972) '
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FIG. 4

Close-up view of asphalt compaction. (1977)



FIG. 5 Asphalt on wall and floor of pit. (1977)
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F1G. © l\pplyinq- asphalt f£lo0T of pit- (191’5)
' _ Goes ©n top of 2 1imestone jayer t6“-8" the




F1G. 7

Application of coal tar sealer to wall
and floor.

’
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FIG. 10 Asphalt and sealed floor of pit,

Beyond the
grassy garbage wall i

$ the asphalt liner wall.

. .‘ ‘I.“ i' . . - e ‘ M




(1972)

Sand blanket on top of asphalt sealer.

Enhances leachate collection.
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FiG.

12

Tires to protect leachate collection lines.




FIG. 13

Tires to protect leaching areas (same as

FIG. 12). Provides some protection for
lines also, '



APPENDIX B

So0lid Waste Disposal Site Permit Issued
by Illinois Environmental Protection Agency
for "Pagel's Landfill” Initially to
Rockford Blacktop Construction Company,
now Winnebago Reclamation Service Inc.



-
ENVIRONMENTAL PROTECTION AGENCY « STATE OF ILLINOIS
[ ‘X William L. Bl.asar Director + Richard B. Ogilvie, Governor

{ April 7, 1972

' WINNEBAGO COUNTY - Land Pollution Control
New Milford/Rockford Blacktop Co.

Permit #1972-24

l : Rockford Blacktop
Construction Company
600 Boylston Street
Loves Park, Illinois 61111
r Gentlemen:
. Permic is hereb& granted to Rockford Blacktop Construction Company to
install and operate a solid waste disposal site consisting of approx-
[ imately 20 acres in the NEk, Lot 10, Sectioan 36, T.43N., R.1E., of the

3rd P.M., to handle domestic and industrial refuse all in accordance
with the application and plans prepared by W. S§. Howard: Said applica-
tion consisting of 10 pages undated and received by the Environmental
Protection Agency on April 5, 1972; said plans consisting of 6 pages
entitled "Pagels Landfill", undated and received April 5, 1972.

-

). The permit is issued subject to the standard conditions set forth on
Page 2, attached hereto and incorporated herein by. reference, and further
subject to the following special conditions:

' 1. S$clvents for the coal tar sealer shall be excluded from
. : the landfill.
- . 2. At least one ground-water monitoring well shall be in-
- stalled within 60 days or before refuse is deposited in
the landfill. A complete background chemical analysis
for the components listed on the enclosure shall be sub-~
mitted before refuse f{s deposited in the landfill.
L Very truly yours,

EE!}RONHENIAL PROTECTION AGENCY

' Andrews, Manager, Permit Section
- Division of Land Pollution Control

— 2200 Churchill Road s - Springfield, Illinois 62706 . Telephone: 217:525-3397



1.

2.

10,

This permit is granted pursuant to Section 39 of the “Eaviron-
mental Protection Act"” and the "Rules and Regulations for Refuse Disposal

Sites and Facilities" as authovized therein, and is subject to the follouing
conditions:

1f any statement or representation in the application is found to be irncorrect,
this permit may be revoked and the permittec thereupon waives all rights there-
under.

There shell ba ns deviation frvuw the approved plans and specifications unless
additional or revise:d plars zre sutnitted to the Envirocmeatal Protection
Agency and 2 supplem>ntal written permit issued therefor.

During or after the counstruction or the installation of refuse disposal site or
facility for which a penrit has been issued, any agent duly authorized by the
Environmental Protcction Agency shall have the right and authority te inspect
such work and operation.

This suthority, (a) shall not be considered to affect the title to the premises
upon wvhich the refuse or solid waste site or facility is to be located, (b) does
not release the permittee from any liability for damage to person or property’
caused by or resulting from the installation, maintenance, or operation of the
proposed site, (c) docs does not release the permittee from compliance with
other applicable statutes of the State of Illinois, or with applicable local
laws, regulations or zoning ordinances. . .

leachate from waste dicpesal site must be collected and adequately treated, zll
in accordance with Envirenmental Protection Act criteria.

Waste must be compacted in layers and covered daily, with six (6) inches of
satisfactory material; surfacc(s) not receiving refuse must have one (1) foot
of additional cover within a 60 day perjod.

Open dumping and open burning is prohibited.

This permit is void one year from the date of issue unless installation of this
project has started on or prior to the date of expiration.

This permit is subject to revie:r and change by the Environmental Protection
Agency 2s deemed necessary to fulfill the intent and purposc of the Environmental
Protection Act.

This permit is subject to revocation by the Eanvironmentzl Protection Aganey
vpon a finding by the Agcney that any of the aforementioned conditions have
becn violated, or upon the violation of the Enviromnentzl Protection Act or
any Rule or Regulation effective thereunder.



ENVIRONMENTAL PROTECTION AGENCY

Division of Land Pollution Coatrol
BACKGROUND WATER SAMPLE ANALYSIS

Analysis for the following chemical characteristics shall be randatory
of at least one (1) ground-water sample taken from a2 menitor well oa (or
adjacent to) the newly-permitted landfill site. The sample shall be ob-
tained BEFORE emplacement of refuse; the results of sample analysis shall
be submitzed promptly to this Agency. This water quality informatioa shall
be considered requisite for satisfactory completion of the application for
permit requirementcs:

l. Alkalinity, as CaCO, . 17. Magnesium (Mg)

2. Aluminum* (Al) 18. Manzanese (Mn)

3. Arsenic (As) . 19, Mercury (Hg)

4. Boron (B) _ ’ - 20. Nickel (Ni)

5. ©Bromides (2r) 21. ©¥Nictrate (NO,)

6. Cadaium {(Cd) 22. pH

7. Caleium (Ca) 23. Phenol

B. Chloride (Cl) , +3 24. Phosphate (PQy)
5 Chrontum ----TELAIRE GEeed) 25. Potassiuc™ (K)
11. Copper (Cu) 27. Sodium (Na) -
12, Cyanide (CX) 23. Specific Conductance #xx
13. Fleride (F7) 29, sulfate (SO.) .
14. Hardness, as CaC0, 30. Total Dissolved Solids
15. 1Iron, dissolved (:e) 31. ;inc

16. Lead (Pb)

* All analyses for dissolved content unless otherwise Lndica:ed

** Reported {n pico curies per liter (pec/l). :
wh*Reported in microchos at 259¢. e . ..

[ pema—

{

-
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, % ° LANDFILL OPERATION
¢ The proposed landfill will be developed in 3-5 stages depending

[_ on the influx of refuse, Stage # 1 will consist of construction of
\" the proposed liner over approximately 207 of the area shown on the
( dravings. The open side (west) of the liner will be curbed vith a

6-inch asphalt curb and the cosl tar seszler will be applied contig-

uously with that curb,

_ TAR S

i R Y- .
SL-CNaﬁi —

i
~ The curb and liner will be pitched so that all the wvater will
[ flow directly to a holding tank. There will be no ponding on the
asphalt liner. Any leachate or runoff water from this temporary
I tank will be hauled to the Rockford Sanftary District for disposal.
After a 6~inch blanket of filter sand is placed, refuse will be
( ' disposed of uniformly over the entire ares with the maximum of

4-foot 1ifes and deposited no closer than 15-feet from the open
[ edge of the liner, Successive layers will maintain & 3 to 1 slope

at the edge of each cell, and this slope will be covered with sand,
l. : As cell # 1 is filled above the liner, the final slopes will be

' covered with clay, As the top elevation {s reached, the clay will

- be extended to form a 10 foot rim around the top of the pit. The
remainder of the top will be covered with a minimum of 8 inches of
sand graded to permit surface wvater to run through the compacted
refuse. In Joining cell # 2 with cell # 1, npﬁroxim&tely 10 feet
of cell # 1 will be pulverized with new asphalt added and then
fused with the cell # 2 mat construction. During this construction
the curb on cell # 1 will be elininated and a new curb will be
placed at the west edfe of cell # 2, Cell #2 will be constructed
— in an identical manner with the exception that the collection ditch
shown in the drawings will be filled with a 6-inch drain tile,

filter sand and washed gravel as shown below:

Page 1
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HOLDING FOND

At the time when the quantity of leachate becomes signiffcant,
a pump and forced main will be constructed to pump the leachate
to the top of cell # 1 to promote the decomposition process. A
diffuser will be placed at the end of the forced main to prevent
a concentratfon of flow. In addition, a holding pond will be con-
structed completely outside of the landfill. This holding pond
will be lined with clay and be used only in the cese of a temporary
breakdoun of the pump or at the completion of the landfill when
all refuse has been leached out., This pond will be situated be-

tueen the landfill and the cresk at the same elevation as the hold-

ing pond shown en the drawings, Fluid will get to zhis pond by
gravicy flow through an 18-inch pipe coupled with a gate valve.
The holding pond, when used, will also be provided with a2 circul-

ating pump for asration.

MONITOR WELLS
During the course of the landfill operation, & minimum of four

monitor wells will be placed to allow continuous sampling of the

ground water, If, at any time, these wells detect any leakage
through the liner, volume wells will be installed downstream from

the landfill, and the water will be pumped finto the holding pond,

-This will continue until the apparent leaks can be sealed by eifther

Page 2



AT TNING 4

° pressure grouting or some other suitable methoZ. No wvater from any
sburce will be sllowed to flow futo the creek unzil it meets the

water purification standards of the State of lllinois.

FENCING

Before any refuse is accepted at the site, a 6 foot ecyclone
fence with 2 strands of barb wire will be constructed. One ent-
rance and one exit will be provided to.elimanate any unauthorized
use of the site. The entrance sand exit will be locked at any time

the landfi{ll site is closed.

PREVENTION OF BLOWING LITTER
During the course of the landfill operation, trucks will be

dumped individually by trained personnel on dury at the site. A

mobile screen will be constructed to deflect the wind awvay from

the dunping trucks as shown below:

COMPLETION OF LANDFILL OPERATIONS
At the completion of the landfill operaticn, the slope of the

water table will conform to a line originating Zrom the drain and
extending to the sides and ends of the pit at 2levations & minimum

of ) feec below the top of the liner as shown >elow:

Page )
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EARLY CLOSING OF LANDFILL SITE
1f for any reason the landfill becomes inactive, all refuse
- will be covered and the closed leaching system will be continued
until such time as the effluent will meet the water quality stand-
ards of the State of Illinois, The practice of rapid leaching will

also be used when the landfill is completed to grades and elevations

’ . as shown in the final plan. _ )

SCALE RHOUSE AND EMPLOYEE FACILITY
B A draving of the proposed scale house is attached. This build-

ing will also be used as a facility for employees at the site.
~ Provision has been made for heat and lighting. A wet toilet which

will be hocked up to a septic system is included,

b } - . hs'
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William L. Biaser, virector -

2200 Churchill Road e Springfield, lllinois 62706 e  Telephone: 217.525-3397

\if FOR DEVELOPMENT AND OPERATION OF
SOLID WASTE MANAGEMENT STTE

And to Register Site {n Accordance With The Eavironmental Prctection Act

[ APPLICATION FOR _PRERMI

APPLICATION MUST BE SUBMITTED IN DUPLICATE

40 NOT WRITE IN THIS SPACE - FOR E.P.A. USE ONLY.

County - Land Pollution Controel

/
l. Application Received: Permit Number
~ Reviewed by:Ceol.( ) Engr.{‘)fogg(g) L.P.C. Region
q Date: Plan File Ref:
: Letter Attached: Permit: Grantced Dentied
' ~sutice To: Date:

- - Type of S~1id Uastes Site:
{ ) Kanitary Laadfill
{ ) inzinerater

( ) Composting

8 { ) Otiher
’gm I

"PART | - APPLICANT THFORMATION

A. SIVE IDENTIFICATION
1. Name of Applicant Rqﬁyfard Blacktop Construetion Co.
(urson responsihic Enr operation)
) 2, Address ol Applicant __€70Q Boyliston Street -
{S:teer, . O, Zox, ¢r R. R. #)
- _loves Park __lilinois 61111

City State Zip Cice

- Iclephonc:B15-877-7475
{Area Code) (Muimber)

- : 3. Name of Land Ouner _pn-yfnvd Rlarktan Conesreicetlon Cn
{lrf same as above, sa iadicate}




pN-

A.

4, Address of Land Owner __600 Boyistom scruec
(Street, P. 0. Box, or R. R. #)

. Loves Park Illinois 61111
Cicy State Zip Code

S, Nama of Site Pagels Pit

6. Address of Site Lindenwood Road

{Screet, P. 0. Box, or &, R. #)

Southeast of New Milford, Illinois

Gty : . Stace Zip Code

Winnebago County Rockford Township

7. Ownership (Checx Applicable Boxes)

(X) Presently Owned { ) To Be Leased For Years
( ) To Be Purchased () Years of Lease Remaining

SITE BACNGROUND (Check Applicable Box or Boxes)

8. () This is an existing operation begun {mo.) {yr.).
(X) This is a proposed new cperation.
( ) This is a proposed new extension of an existing adjacent operation;
Illinols EPA Permit No. ¢ No Illinois Permmiz ( ).

PART 11 - LOCATION INFORMATION

ZONING AND LOCAL REQUIREMENTS

9. Prescnt zoning classification of site _ Non Corforming Industrisl

10. Does present zoning of site allow the proposed usage? ( )Yes ( )No. see #11

- .11. Restrictions (if any) _Zoning suthority is presently being appealed fn

the courts

12. Check applicable boxes which describe the use of adjacent properties
surrounding site.

Residential Commercial Iudustrial Agriculcural  Other*
a. North () () () (x) ()
b. East () () () (X) (?
¢. South (> () ) % ()
d. West () () () (X) ()

* SPECIFY USE CLASSIFICATION




“13. a. Are there any permits, operational requircments, licenses, or other
R requirements or restrictions by any municipality, planning comatsstion,
eounty, county health department, state agency, or other governing

. *body? List: Permit is needed from State of Illinois, Environmental
w Pratection Agency

b. Have these requlresents, licenses or restrictions been approved by the
agency ot governing body having jurisdiction? ( )Yes (X)No

c. If the answer to (b) is yes, include photocopies of suppor:ing docuzents.

B. LOCATION

14. Attach a copy of the United States Geologic Survey (USGS) topographic
quadrangle map of ‘the area which contains the site.

[
[
:
l
[
l

' Quadtangle Map Provided: _Camp Grant Quadrangle 1949
' (Name) (Dace)

15. a. Ourline on the USCS topographic quadrangle map the location and extent
of the site,.

b. Provide a legal description of the site. (Typewritten on attached sheet.)

NE 1/4 Lot 10 CQuarter, Quarter, Quarter

of Section 36 , Township 043 , Range 001 .

(Flood Plain, Hillside, Field, S5trip

16. Ceneral topographic characteristic.

Mine, Quarry, Cully, etc.) .
Briefly Describe: Ssnd and Gravel Pit
, .17. Plot the following informatior on the USGS quadrangle topographic map,

- - 1f within the site or witnin a hali-mile of outer perimeter of factlity:

Wells (domestic, industrial, etc.)

Public water source {wells, stream, ecc.)

Residences or resi{dential sreas, commercial facilities,

industries, institutions, etc.

L Other pertinent facilities not siwwn on topographic map
such as diverted streams, strip mines, ponds, etc.

[

r~

If scale of quadrangle map is insufficient, show on a separate topographic

- Dap.




*9ART III - LF - GENERAL DESICN REPORT

l— l

F \_’ 18. Provide subsurface information in sufficien: detail to allow evaluatton of
che site for use as a solid waste Jisposa! site. (Actach typewricttea rejort,)

A. SUBSURFACE INFORMATION

( Noc Applicable
B. SOIL BORINGS (Attach soil boring report.)

[ ' 19.” Provile a complete log (description) of each boring, aleng w:th all other

percinent data. Not Applicable

20. Give the following information for bedrock, if encountered. (include {2
soil boring repore)

{ a. Depth to bedrock
b. Type of bedrock
¢. Name and age of bedrock formation (if kncwn)

_ Not Applicable
€. MATERIALS SAMPLING DATA (include in soil boring report)

21. Give the following information for soil sazples taken during the soil
borinrg operation. Not Applicable

Textural classificacion

a.
b. Grain size distribution
¢. Permeadility
\_ d. V¥oid ratio
e. len-exchange capability
D. CROUND WATFR (include in soil boring report)
: 22. Give the following information on ground water, if encountered.
.. Not Applicable
a. Depth to zone of saturation.at time of bering.

b. Depth to zone of saturation minimum 24 hours after burfug.
c. Direction(s) of ground wvater movecern:.




PART tv - LF - CONSTRUCTIO

N PLANS

AND SPECIFICATIONS
(SANITARY LANDFILL]

A. SITE DEVELOPMENT PLAN

23.

264.

25.

Provide a detailed topographic map of the existizz site (Scale 1:200 or
larger) showing legal boundaries, with a mitimun contour interval of five

feet. This map should give details of all existing surface features such as

buildings, ponds, =treams, trees, rock outcrops, fire hydrants, underground
and overhead urilities, sidewalks, drives, fences, culverts, streats, righe-
of-ways, and any other items of significance.

Show location and elevacion of soil boriogs as describ-d {a Part III-A.B.20.

Provide a separate detailcd topographic map of the developed site showing the
following:

bl

Provide cross-sectional or profile views (Scale 1:200 or larger) of the

Original and finished contours with a minimus contour interval
of five feet.

Surface features to be removed, altered or to remain. Designate

areas to be used as source of cover material.

New construction with location plans for ber—s, dikes, danms, earthen
barriers, surface drainage ditches, culvercs, [encing, access roads,
utilities, walks, buildings, sanitary faci.ities, monftoring wvells,

streams, ponds, mines and any other special construction as may be re-

quired to comply with the provisions or the Iules and Regulations.

deve.uped site to clearly indicate: (Minimum of three cross-sections

As Required

As Required

southweat

required.)

a. Proposed fill areas.

b. Sequence of placement and total compacted thickness of each lift.

c. Thickness of cover material for each lift.

d. Slope and width of working face for each 1il:.

e. Slope of completed fill with final cover in iace. Minioum &/! slope

f. Subsurface soil strata to a mininum depih of twenty feet beilow
the base of the fill material.Glecial Till en Limestone Bedrock

g. The top of the water table and direction of ilow of the ground water. 5 feet

h. Earthen barriers, berms, dikes and other arcificially created barriers,
including essential dimensions PE each. See Contour Map

i. Subsurface leachate collection system, if used.

Mot Applicable



27.

Provide plan view (Scale 1:200) and cross-sectlional details of leachate
collection and treatment system, if used, including the following infor-

mation:
L ]

a. Type ond location nf subsurface collecticn devices.

b. Location, extent and surface elevativn of treatment lagoon. Rockford Sanitary
Districe

¢. Wwritten descripcion of methoa of treatment. Rockford Sanitary Districe

d. Discharge point(s) of treated material. Rockford Sanitary Districet

Provide detailed plans including cross-seétion, of the aciess roads,
buildings, culverts, fencing, monitoring wells, drainage ditches and any .

other features of significance.

B. SCHEDLLE OF CONSTRUCTION

28.

Attach a typewritten narrative supplemented by indications on the plans
of the sequence of areas to be filled. Escimate the date of beginning
and ending each phase of the construction and operacion.

€. CONSTRUCTION REQULIREMENTS

29-

Attach a typewritten narrative supplemented by indications on the plans of
provisions to be made for:

a. Preventior of surface - or ground - water pollution.
b. Control of gas migration,

¢. Eltmination of flood hazard.

d. Employee facilities.

e. Access to the site,

f. Mcasuring quantity of solid waste delivered to the site.



. &
b.

C.

C.

PART v - L ¢ - Ureomamie oo o ¢ e .
* {SANTTARY LANDFILL)

SOURCE AND VOLUME .

30. Indicate the estimated volume of cach of che {eilowing sourses and tvpas of
solid wvaste the facllity will handle during cach da: ol cperation; each
veek of operation; each year of operation.

SOURCE TYPE DAILY VOLUME  WEEKLY VOLUME  YEIARLY VOLUME
Regidentinl . 188 TN 942 TN 49,000 TN
Commercial 88 TN " 442 TN 23,000 TN
Induscrial 62 TN 308 TN 16,000 TN
Agricultural . - Minimal

No other

Other (Describe)

Jl. At the above rate of use, what is expected useful life ={ the facilicy?
10-15 Years.

32. Will sewage sludge or any other hazardous waste be acceptec? ( )Yes (X No

3}, What tvpes of hazardous wvaste will be accepted? (Describe 3rielly)

Hazardous waste will not be accepted st the site

DESCRIPTION OF OPERATING PROCEDURES

34, Attach a typewritten plan of opcration to accompany tiis application. This
plan siiould include -the following subjects:

a. Method of landfilling (Trenching, areca fill)

b. Tine schedule for filling and daily covering

OFERATING REQULRLEMENTS

35, Attach a typewritten descripzion of provisions for:
a. Perscnnel for supervision and operation
b. Traffic control
c¢. Desipnation of unloading area

d. Cell size and construction

-7-



36.

37.

.

Provisions fof blowing litter control
Rodent control

Fly control

Bird contral

Dust control

Odor control

Management of surface vater

Erosion control

Final cover and final slopes.

Monitoring program for groundwater and gas

Saivage and scavenging operations

Attach a tvpewritten description of methods for handling any special or
hazardous wastes which will be accepted at the site.

Provide a list of equipment to be used for landfill operation:

MODEL
ITEM(S) NUMBER

NO. OF UNITS
IN OPERATION

DESCRIPTION

SEE ATTACHED SCHEDULE
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arcas. Stace what arrangerents will be made tur the repaic of eroded,
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completion of tue landfill.
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Rules and Regulations of this A
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Developnent and/or Cperating Permit.
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I herepy affirm that all information contained in this Application

+

true and accurate to the best of ny knuwleage and bel
E:;kford Blacktop Construztien Co.

Signature of Applicanc: . f Na é""":i Secrecary
f'

H b4

Atrest:

(seal)

Signacture of Engincer:

Illincis Reg. No.:

Attest:
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b. The area will be signed to comply with safety regulations and insure
smooth traffic flow. We propose a one-way trsffic pattern. A man
will be sssigned to make sure that trucks are dumped et the correct
fill area.

[ 4

c. There will be adequate signs and personnel to designate ates and
supervise unloading.

d. As shown on plans.

e. Adequate permanent and tewmporary fencing will be avaiiable to ceontrol
blowing litter. Water will be availsble at the site to wet down the
refuse {f needed,

f.g,h. The area will be treated with chemicals as needed to control rodents,
fliea, insects and birds,
t. Dust will be controlled with vater which will be available at the site.
J. Odor will be controlled by use of suitable cover material,
k. For management of surface wvater see plans.
1. As per plan.,
m. Final cover on completed site will be & inches of sand £1i11 and 2 feet
of clay, Final slopes will be a minimm 4 to 1. The area will be
seeded 80 as fo prevent erosion caused by surface water,
n. Monitor wells wi)l be placed as required. :
©. There will be no salvage or scavanging operations conducted by the
landfi}l operator, nor will such operations be allowved to outsiders,
: »
Part V - Item 36 )

No hazardous wastes will be sccepted at the site. .
Part V - ltem 38

For final cover and grading, see Item 35 m, The area will be main-
tained by the operator in case of eroded or uneven areas. No culti-

vated crops will be planted on the site,
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APPENDIX C

Affidavit of Charles J. Howard, President
of Winnebago Reclamation Service Inc.



EXHIBIT 1
TO

AFFIDAVIT OF CHARLES J. HOWARD

-



Octebar 1%, 1972

Mr, Deugles Aadrevs

Land P.dlutien Diviaten
Eavireraentsl Pretectism Agency
2200 Churchill Read
Spriagfield, I11. 62706

Desr Deug:

I am eacleaing & cepy of a letter vhich ve received frem
Lyle Porter regarding Quality Mctal Finlzhing Cecpavy, Byren,
I1linefs. I am sure ysu ars fanidiar with the cos>,

1 weuld like your judgement ss te vhat we wleuld do abeut
this. If yau censider the waste te be "isg-haos: Jo.6", we will

apply feor sn amenduint te eur permit. I£, he.cver, 1a yeur spisies,
this waste is hazardeus er might be haxardeus te sur landfill, we
vill let Mr. Peszda koaw that we would rether nst aciept tha vasts,

. Very truly yours,

Neil A, Malenmy, Secretouy
Reckford Blacktep Caustiuztisa Ce.

MAM/cb
Rac,



+

Pebrusry 7, 1§75

Mr, Tom Cavanaugh

Supplaninzal Pavrnie Secticon

I11{aof{s Faviroaassncal Protectfon Agency
2200 Chuechil]l Road

Sprilagileld, Yltacia 62708

Re: Winnebago County
Lard T.1lution Control

Dear Mr., Cavamaugh:

Congratulatings on the appointment of your u.w position.
T am leatiing fo @ o te unrking with you to secre punplecental
P roats.

I am {ncluding tn this cavelopr 8 morery of all of the
supplesencal permitas T have recefvad, o that y.. leve a -te-k with
ths {iles you f{nherited. You will flod (his stiew1y 1o be quite
ex .aslva, Por every gallon of 1iqufd 1 have r:. ¢lved at our land-
f11ls, ! have first gecursd a4 pennlt, 7 do thie v-{uvreily to comoly
vwith the regulations, but slso te Tiu.ck that 3 dc nar in any way
Jecpuzdize the operation of tha landfilils. My pricry .oncevn !»
dispoial of soll{d vufuse 4n 3 sanftiry @-na~r. T only allow liquid
dispcsal as a supplementil operation to sczomnciste business. If
you fcel that by dispoaing of sonue 1iqQuidas my 1::! £.11 pensit would
be cnlacgered, plessa lat se know,

Enclosed please fjpd:

1. Summary of supplemeatal prigita.
2. Application fer Belvidare Mirdvere,
3. Sample letters. Onc T send tc the K.P.A. and the other
1 send to potentisl custowecs, .y 1 JiTicatlons of
theor lotrere you dazire wil] be Izplicavated.
(_5:__Copy of applicstion for phosphate slulge Jdisposal,
5. Copy of application for Calu Y.c'u ts.

Very truly yours,

CJH/1h CHIKCR WU ARD
Ro:l ford Bla ktop Constructiom Ceo.



EXHIBIT 2
TO

AFFIDAVIT OF CHARLES J. HOWARD



217-782-6760

Tebruary 24, 1978

IN REPLY REPER TO: 20180801
WINNEBAGO COUNTY -~ Land Pollution Control

New Milford/Bockford Blacktop R /
Pamit Ro. 1972-24 VS
Supplemental Permit No. 75-33
LI I
Rockford Blacktop Constyuetion Co. O R A NGO

600 Boylston Straat
Loves Park, Illinois 61111

Gentlemen:

. Supplenental peruit {s hereby granted to Rockford Blacktop to accept
a 1592-gallon backlog and 1040 gallons per week of industrial sludges,
gencrated by Gale Products, Galesburg, Illinois all in accordemce wvith
the plans prepsred dby Rockford Blacktpp, dated December 10, 1974 and
teceived by the Agency on Fobruary 7, 1975. This supplecentsl permit s
further subject to the following special conditions:

The backlog material as vell as the routinely generatad
matsrial shall ba disposed at the vorking face in s ratio
that does not exceed 10 gallona per cubic yard of solid
vaste.

This permit shall expire one year from the date of issuance,
subject to renewal upon prior approval of ths Agency.

Except as eodified in the above docunents, the site shall bde
opersted in accordance wvith the teras and conditions of Permit No. 1972-
24 dated April 27, 1972,

.Very truly yours,

ENVIRONIENTAL PROTECTION AGENCY
CECbha.

C. E. Clark, Mmaager

Pernit Section
Division of Land Pollutioca Control

TEC:de | )
cc's/-Region 1 “//

~?ila



ROCKI‘O D BLACK TOP CONSTRUCTION CO 1| rees o s ravie

. vl . . e L™ R T * e g ,
- (a7 N freuve="~ R CE ".._,.._..__.'._,a T
R ot :c“_:t" ",‘;,"'”- . ';'::'i_'". l\.nﬂi'

. cof - RS LA N A
v . % : LT L,

“a . '-'.'."".'t'-

GIADINQ COHI’MCTOQS f" .

{ ¥ BOYLSTON STREET « LOVES PARK, ILL. enre Phom s'n =3 q] e o

Landfill: Pagels; \1972-24; 20180801
‘Source: Gale Products
Description: See next two pages

-t

- 9S6) ) sTONL vasg owgg-u .

rng‘g&;o u;::u!\' :

'Il " d .‘l <. -l'. »

R ". R . ) . . ) '-1, '! l . .-". N _.'.': b ,p-:—e‘ "; io%}%,%}r M‘T’ ﬂ“ :;':‘“
T . - . ..._,-.-:".. . Lt .-- I IRH ':OA'!‘W-'(Q“;Q".‘L .
S T . : S e . Deccmber 1.0,:- 197’”. ;gr., "‘-.'1'-33‘3: .

" Tow Clark ST e g

Supplemental Perwit Section . et e

Illinois Environmental Protection }gency B

2200 Churchil! Road .
.Springfield, Illinois 62706 .

"

Dear Mr. Clark:

Cuantity: Sce Red ink on next page; total of 398-55 open top drums Ll
' containing approximately 40 gal. each are on hand as s blcklog. aie s

Approxinately 26 drums sre generated ‘per week. .-”.z AN
Dump with household refuse. -

‘~ "\.

Handling:

v s Y
A RN Sk

3

N
".-I"
LR
IR

- ' -
DR L “: a“‘l .. -" y\‘ “.-l-
.. e

Very tmly vounrn . : . -;,. L
("2;//’n ///)N_;} ‘1’j¢}/ ‘ “';F_;:
d-f o

CH.RLEE 3, hﬂ‘ RD. Landfili ‘taneper
Roclford Blacic-s Construrition Cn,
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-;-' —"_- LA

Mr. J. C. Kullberg,

1525 - 9th Street
Rockford, Illinois

} " Dear Mr. Kullberg:

61108

composition of sludge.
| . process,

Acid-Alkald Neutralization
: - Solids

) Composition

coL Calcium Sulfate

- . Calcium Hydroxide
| 8 Iron Hydroxide

Nickel Hydroxide
pH

Cyanide Destruction Unit
~* 7 8olids
) ‘ Composition
3 Calcium Hydrexide c»ac...»rc
- (Water Hardness) .
‘ Cedmium liydroxide

pi

Chromiuvm Precipitation Unit
‘Solids
Composition

Barium Chromate
Chroinium (Tri valent)
Barium Carbonate

Yy
.

. N n‘u- - ’;" Sy .
... ..—.M’ .u-hm Yird b

President : .
Interstate Pollution Control, Inc. r

- 1.6%

M—.—. =

TEL. 135009) 343-D141

December 3, 1974

The following is a description of the sludge which we remove from.

] our effluent treatment systems,
s - "yecent visit, there are three such units each havin
& Therefore, an analysis iz given for each.

As we discussed during your -
a different

.
R
.!‘

S
4% '
705'8-5

.
arte .
TN,
Bl
g

£/60 Grae Cre=t?%
400 Gatfevr »

35-407,
99+%

Tra'ce
9.5'10-5

35-407

97.62
1.0%
6.5-7.5

(/60 GAe BrCkCoS
&0 ‘qutl/éuuf

MANUFACTURLRS QF LANVNOCY CAUFMENT & MATINE PARTS £ ACCESSORIES



- . J. C. Kullberg
v -g:bember 3, 1974 .

j * page 2
‘ int Booth Waste (Water Type) B
' nglids! . 80% 2900 Gac Gackeod
C osition . .
o: kyd Resin Solids - 96% /60 . G‘A‘(/w,t
: Pigments - 4%
|  pH | 9.0-9.5 -

1f there are any questions concerning the above or additional
' information is required, we will try to supply it,

Sincerely,
' ’ GALE PRODUCTS

[‘ .:j‘ | T | }fﬁgztsz ,éﬁ;ﬂmzsszfgfiif S

. g G. Paul Beardsley
.e o Chemical Engineerp

. GPB:gt

LTS

L

cc: W. Boles
' M. Kirkenmeier
D. McCrew



217778276760
L4
e Pedruary 25, 1975
IN REPLY REPER TO: 20180801 T T
VINNEBAGO COUNTY - Land Pollution Control o
Rev Milford/Rockford Blacktop cgec STt
© Permit No. 1972-24 R
Supplemental Permit We. 75-34 g - . .0t
N A T
Rockford Blacktop Construction Company AR
600 Boylston Streat
Loves Park, Illinois 61111 |

Centlemen:

Supplenmental Pernmit 4s hereby granted to Rockford Blacktop
Construction Conpany to accept 18 fifty=five gallon druns of
metal hydroxide sludge generated by Commercial Wire all in accordance
with the plans prepared by Charles J. Howvard, landfill manaper,
Rockford Alacktop, dated January 20, 1975 and received by the
Agency on January 21, 1975, This supplemental permit is further
subjsct to the followving special conditions:

Waste shall be disposed of in sccordance with
Supplemental Permit Ro., 74-130.

This permit shall expire one year from the date of
{essuance, subject to renewal upon prior approval
of the Agency.

Except ax nmodifi{ed {o ths above documents, the site shall
be operated in accordance vith tha terns and conditions of Ber-l:’
No. 1972-24 dated April 7, 1972,

Very truly yours,

!NZf:g%EE%?AL PROTECTION ACENCY

C. E. Clark, Manager
Pernit Section
Division of Land Pollution Control

TECteh ,
¢c¢ Region I
File




. » . ' ) T ibVy cuyvs /d"‘f
ey ("' 0 1“/¢wv<'7 |
; 1, _’.-. . q( “_,._,.( lsvud - ;wro.,

ROCKTORD BLACK T0P CONSTRUCTION CO. | 2 pree or samnr v |

GRADING CONTAACTORS ;
s6§| STONE & GRAVEL PRODuCERs { X'
d neuuso PATCHING

\
l

10 BOYLS’ION STRL'.ET o LOVES PARK ILL 61111 - Phone 877-

H X . 2 Lt
X | ' . : h 'Y e T e

. ~ Tom Clark ) - N
©°  Supplemental Permit Section : - 3

.7 .+ 3llinois Environmental Protecticn Agency : et o : r
L' 7" 2200 Churehill Road . g 6,“ SERPRESI
( _Springfield, J1linols 62706 ' Lo LT B
S oo A T T I N "'.J
} o S ' Re' lftnnebngo County AN < t‘, Rt
v R O U S Lnnd Pollution Control ;;;_' e,
} f - - . I ol e R R Sl
" . ' A ) S ‘-l/ L - ' ..'::" Aead ._'il'"-_-_ : .:1
Gi1%,, 7" Dear Mr, Clark: 5l L/?) e IR T U v L A
Page D0 e - . ﬁ? - S ' S e “ N et
L S P ""-‘ :f't'-&:".:
. 1 am requesting pemiss'on te dispose of the follow!ng mteria‘l' AR I
. ‘_' ' ) . . . . L et ey Ce ..‘ can ;.".-_ .... . :“‘.bl..q‘-; ‘ "3
: Landfi11: ?agel Pit,/ 20180801 ' V- L L e dntEae e e 08
: ] . i Ve Ty e Ly
Source: Commercial Wire . _— SR e P

.' _ Descrintion: See next page. ‘I‘his material s from the same LA s

¥ . ST

' - process, Supplemental permit no. T4- 130 was hsued for :h!s. o
'r‘ . . - B *

’ -

ri [ . b o e

< -" ".‘.. ’ -

Quentity: 12 - 55 gal. Grums e e el

L e e ey m N B Qi

i% .. Handling: Placed with household refuse’ AR R - P SR B

' , - COR S "_;. ;:,.;“, . S

- - «I'l’ ) n..

“q . M ., _'"

. ’ -ﬁ. :. ’ ERT b,

- ' . S ge e T T

' : : : ST SRR AR 4

» o ' et T T e T L P

Very truly yr-ura T .o - AR SR SN A

i R - .' -,.l ;.._ : “.. .c‘ - I...' .’.:

S BN e

@é/ "'4‘ . : . . Do .. s

. * - - ".

_CHARLES J, NOWARD, Tandfill Manager . B " .
Rockford Nlackenr Conctruction Co,



.“'.l'f.'llt Nusber O-IlL

s=T-Chem Conaultants, Inc,
Bo2 Cedar Street

Rockford, Illinois 61102
815-964-8518

VFronu CEnmunloax /R0

T -
} ,&4(4'{"({
e -l/az
Sampl PO
31'.8

TeST R RLSULIS

Sarple Received /- 9-75 .

Sample Tested__/=/3- 75

Acidity_ Lead
holybdenum__
Nickel _—
Alkalinity Nitrogen
|
Aluninum 011 & Grease
' BODs t
— .~Boron
! Phosphorus
Cadmium Ll
+ Carbon ol el :j:f:E’!'-':'
Chlorine " Salt Spray Res.__ . it
| Janbmalio = 2.6 %o Silicen e B
' Chrome et
’ Silver —
. : Selids_
cob Specific Gravity
—FColiforms Sulfur
" Copper Surface Tension +
Cyanide
| Total_ /S %/
Free Viscosity
? Zinc . 042 Q/o
DO Other
. Flash Foint
" Fire Point_
Humidity
' Resistance )
' =&0n

Results submitted by
]

fleedenkt



217/782/6760

.fﬁﬁ*ﬂ Pebruary 25, 1975

IN REPLY REPER TO® 20180801 »

VIFRNEBAGO COUNTY - Land Pollution Contrel e T
Wev Milford/Rockford Blaektep @ .. =
Permit No. 1972-24 - -
Supplemental Parnit Wo, 75-3S8 i et

Rockford Blacktop Construction Company Wi :i.’:-:;-;g:
600 Boylston Strest T L L
Loves Park, Illincise 61111 - -

Gentlenent

Supplemental Pernit is hereby granted to Rockford Blacktop
to accept 20,000 gallons per year of metal sludre, generated by
Belvidore Rardware, Belvidere, Illinois, all in accordance with
the plana preparcd by Charles J. Howard, Rockford Blacktop, dated
Pebruary 7, 1975 and received by the Agency on Pebruary 13, 1975,
This .upplanental perinit 4» further subject to thc followin:
special conditionst

Waste shall be dicposed of at the working face of the
landf111 in a rtatio not to exceed 10 gallons per cudbic
yard of solid vaste,

This permit shall expire one ycar from the date of
4ssuance, subject to renewal upon prior approval
of the Agancy.

Except as modified in the above documents, the site shall be
operated in accordance with the terns and conditions of Ternit e
No. 1972-24 dated April 7, 1972.

’ VYery truly yours,
BHV}!}?NH{HITAL PROTECTION AGENCY
(g
C. E. Clark, Manager

Pernit Section
Division of Land Pollution Control

TECsch / )
cc Region 1°

File



@ e e

OC' (FORD BLACK TOP CONSTRUCTION CO. i mu rvres or asemat ravie 1y
it s o e e o e e - 0 :'-:—':,i GRADING CONTRACTORS i:
)KJ ‘OYLSTON STREET O_LO\ ES PARK, ILL. 61111 = P’hone m-n:;(:; STDN:.:M:::V:A:::::CNS ii

I ~ Wr. Clark
Supplemental Prrwit %cHru
. - . 11lineis Environrmental Tratsntion ‘geney
; 2200 Churchill Road
Serfngfield, I1linois fA706

2- 7-7.(

i S : .- Pa: Wanehano County
) . L:nd Paltut{on Control

: Dea‘r‘nr. Clark: , P

. . 4
[ 2 - - s ™ '

1 am renuesting permigaio disnose of the following material:

N T . -

7 Landgal:

Source: | Belvidere Harduare
Description: See Attached Shaet
. 4 . -
Quantity: 20,000 Gal./yr, '
~ Mandling: Miv with refuse
Y
Very trulv vours.
CIARIES J. MR D, Tand§ 11 Yanaper
Rocl:faréd “lacktan fonstruetiasn On,
/f‘z}
17



e .

#ET-Chem Consultants, Inc.

B0z Cedar Street

Rockiord, Titinots 61102 B o e eom G
’ ample Date__{~-30-18 = dacduwe)
ST RESULTS
-' Sample Received_ I~ 30-15 . Sample Tested__ |—31-1¢§
 Acidity Lead '
! - : Molybdenum___
Nickel
: Alkalinity Nitrogen
[
{ Aluninum 0il & Grease
| 0Ds
xi Bor;n . : A\
i: Phosphorus .
- Cadmium .
. Cardbon
‘ Chlorine : Salt Spray Res,
Silicon
| Chrome 10._@_9()\\\;
: Silver
: _ | Solids Yrtol = 401 a0
;'OD ' : Specific Gravity N
Coliforms . : Sulfur
N Copper_ﬂ_-_O_tésj_.Q. : 'Surface Tension
' Cyanide . s
Total 124.% ppres
Free _ Viscosity
o ' Zinc_310.0 QOw/
- DO Other
Flazh Point_WoMnog.
Fire Point ‘ DH = €.9
Huwidity o
Resistarce
Iron .

Results submitted by

Y Nauonsr




217778276760

S r.bru.r’ 2’. 1973 gor, - [
IR REPLY REPER TOt 20180801 bvos e
WINNEBAGO COUNTY = Land Pollution Control P
Rev Milford/Rockford Blacktop AL L -
Permit Wo. 1972-24 LR T e -Ah
Suprplenental Permit Wo. 75-36 |1-1_;-T;;.;.-., IR

Rockford Blacktop Construction Company
600 Boylston Streot
Loves FPark, Illinoie 61111

Cantlemen:

Supplenental Permit {s hereby granted to Rdckford Blacktop
Construction Company to accept 16,000 pallons por year of
Caustic Sludpe, genersted by Avtonatic Electric, Rockford, Illinois
811l in accordance with the plans prepared by Rockford Blascktop,

dated Yebruary 10, 1975 and receivad by the Agency on Februsary 13, 1975.

This supplemental permft s further subject to the following
special conditions:

Waste shall be disposad of at the working face of the
1andfi1ll at & rate not to exceed 10 gal,/ydJ of solid
wastes,

This paermit shall expire one year from the dste of
issuance, subject to reneval upon prior approval
of the Ageney.

Except as nodified in the sbove documents, the site shall bde
operated in aceordance with the terms and conditions of Permit v
Tio. 1972-2% dated April 7, 1972.

Very truly yours,

Pﬂzizggﬂgrsﬁt PROTECTION AGFNCY
hfﬁwidz.' !

C. B, Clark, Manager
Pernit Scetion
Division of l.and Pollution Control

TECsch
c¢c Region I.
File



I -
j ROCKF QRD BLECK TOP CONS-TRUCTION CO. | i ALL TYPES OF ASPHALT paving L_

GRADING CONIRACTONS
955 ' STONE & GRAVEL PRODL.CHhG - by |

s(‘ BOYLSTON STREET ¢ LOVES PARK, ILL. 61111 ¢ Phone 877- v ,,,mm PATCHING i'
] ; : February 10, 1975 .
- Mr. Clark
! Supvlemanta) Permit Section i *

TJ1linofs Fnvironmental Protection Agency
2200 Churchill Road

Soringfield, I1linois ~ F2706

- ) Re: Winnebapo County
| , ) | Land Pollutfon Control /

!- | Dear Hr; Clark: | ) a/qj

J . 1 am requesting nermission to dispose of the following materfal: /
: Lendfill: - @ 1972-24

Source: Automatic Electric

' Bescription:  Caustfc Sludge « see attached sheet |
]

~— Lt
| ced JEV v

Ouantity: 16,000 Gal. per year " ?‘E ] a 915
| ' 11 C.
: Hendling: Mix with household refuse \-P\ i

A unoe

| A E0 o

Very truly yours,
; .

CHARLES 3, Ho- A, Landfin Hanagey

Rock ford Blacktnn Construction Co.

. /130?



]
13

Jest Wumber__D=- ol

), T-Chem Consultants, Inc.
8.2 Cedar Street
Rockford, 1llinois 61102
% 5-964.8518

Sample 1.D._COuastc
Sample Date

.;: mple Received__2-7-7S5

TEST RESULTS

Sample Tested_Z2-7-75

>

T e ek i = e e

i:idity Lead
Molybdenum

i Nickel

Alkalinity Nitrogeh

1

i

4" mipunm 011 & Grease

1 g {

Aoron

f Phosphorus .

Cadmium )

)arbon

Chlorine ‘Salt Spray Res.

7 Silicon

“hrome 49.¢ gpm

! ‘ Silver

; Solids lotal= 1\S. 4 /0

| D Specific Gravity >

X514 forms Sulfur

topper__2.4.0 ppow Surface Tension ——

Cyanide

;. Total

Free Viscosity

Zinc 4&3ngnd

DO Other

' Flash Foint o, o= 131

' Fire Point o

~Humidity

- Resistance

on —

Resul

7& < bmilte:y
4 .
/ / 2;?4%{4

B il L T TP S S

gy o —  —
- i rvin, S ey

e S e gt b

20 g -
. . -

n ot inae s e —————

+ -l

-

R LT AL

e



~a

Wb

217/782/6760

Pebruary 25, 1975

IN REPLY REFER TO: 20100801

WINREBAGO COUNTY - Land-Pollution Control Sl takh WASH
Nev Milford/Rockford Blacktop. . .. -
Permit No. 1972-24 '
Supplemental Percit No. 75=37 ‘i, . .

L™

Rockford Blacktop Conastruction Coumpany e, = -
600 Boylston Strest STaTo o7 k.. 8
Loves Park, Illinois 61111

Gentlement

Supplemental Permit Lo herady granted to Rockford Blacktop
Construction Company to accept 18,000 gallons per year of acid
sludge generated by Automatic Flectric, Rockford, Illinois all in
accordance with the plans prepared bty Charles J, Howard, Landfill
Manager, Rockford Blacktop, dated Pebruary 10, 1975 and received by
tha Agency on February 14, 1975. This supplenental pernit is
further subject to the following special conditionst

This pernit will expire one year from the date of
issuance, subject to rencwvel, upon prior approval
of the Apency.

Dus to the low pH of this material, it is recomnended that
employces charged with Lits disposal take precautionary
mcasures and vear protcctive clothing so as to prevent
contact with 1t during disposal operaticns, Waste should
be spread over the solid waste as thinly as possible

and then be promptly covered with sdditional refuse and
earth cover,

-

Except as modified 4n the above documents, the site shall ba
operated in accordance with the terns and conditions of Permit
No. 1972-24 dated April 7, 1972,

Very truly yours,

ENVIRONMENTAL PROTECTION AGENCY

€. E. Clark, Manager
Permit Section
Diviseion of Land Pollution Control

TFthh /////
- - [
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!'GCKFORD BLACK TOP CONSTRUCTION €O, || = o e '
i

February 10, 1975

Mr. Clark

Supolemental Permit Section

Jllincis Envirommentz]l Protection Agency
2200 Churchtll Poad

Springfield, Illinois " 62706

Re: Winnebago County
Land Pollution Control

Dear Mr. Clark:

T an requesting permission to dispose of the following material:

-

Londfill: @? 1972-24

Source: Automatic Electric

6oscrintion: Acid Sludge - see attached sheet

Ourntity: 18,000 Gal. per year

Bandling: Mix with household refuse

Vary truly -ronrs,

&~

CHARLES J. 1 'R, Landfi1l Manaper
Rockford Tlackion fonstructinn Co.

GRS DING CONTR,CTOS

95-J} STONE & GRAVEL PROL::CERS

0( BOYLS'IUN STREET » LOVES PARK. 1LL. 61111 » Phone 877- 1 I PREMIXED 'ATC"“NG

PR g ¥ 9
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x'ist Nut_nt;er S-lL ?roml__\_it_@_t_@_bﬁ_ STy e WP
M T<Chem ansul:ants. Inc. /5:’?53:"(/"'/"/; p _
? “ " ; -
o -kg::-:!.‘ IIi:;ois 61102 Sample 1.U. v
61-5-961!-8518 Sample Date_ 2-7-75
TEST RESULIS L —
S]' mple Received 2-1-15 i Sample Tested 2-1-75
)1' idity Lead
' lolybdenum__
i ’ Nickel
A.kalinity ~ Nitrogen
{
—Muninum 0il & Grease — ¥
E D5 ;
Boron ] .
j Phosphorus
Cadmium -
( -bon
Cnlorine Salt Spray Res,
i _ Silicon

‘hromc, S1g po v

Silver
— : Solids Tetal = 44.30 (0
| W___ Specific Gravity
Coli furme '. Sulfur >
i spper _ Atk pp M’ Surface Tension
Cyarice
N S IR oS
| Free _- Visgcosity .
| e e ' Zinc__‘_sji_gpm
WO Other
Pla:n Foint WOWR—- - _p\-l = 0,3
bete Smyee — _
LLalvy

desistnnce

1
- — - —_ ResW/w]ubmiued by
- —— - — e ———t Fat ; I. r£rrs _’,‘I/ /
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217-782-6760

‘March 13, 1978 t

IN REPLY REFVER T0: 20103008
WINNEBAGD COUNTY ~ Land Pollutiom Control

Bt Ran ol TRV JRECRY

New Milford/Rockford Blacktop Ce /
Perait No. 1972-24 e w e e
Supplemental Permit No. 75-80 N N
L, 2~ -0 e
CTTT ST o L
Rockford Blacktop Constructiom Co. CTATS LT bl

600 Boylston Street
Loves Park, Illinois 61111

Gentlexen:

Supplepental permit is hereby granted to Rockford B.hcktop Coustruction
Co. to accept one time cnly, 16,000 gallons of plating waste, genersted
by Midwest Plating, Rockford, Illinois sll in accordance with the plens
prepared by Charles J. Howard, Rockford Blacktop, dated March 4, 1975 amd
received by the Agency on March'5, 1975. This supplemental permit is
further subject to the following special condition:

This 11quid vaste shall be mized with incoming solid vaste st tbe
1andfi{11 working face at a rate not to exceed 10 gal./yd?.

Except as modified in the above documents, the sfta shall be
opersted in accordance vith the terms and conditions of Perwmit No. 1972-
24 dated April 7, 1972,

Very truly yours,
ENVIRORMENTAL PROTECTION AGENCY

€. E. Clark, Manager ’
Permit Section
Division of Land Pollution Control

TEC:ds /
cc's/-Regioco K.

~Filae



R M ORD BLACK TOP CONSTRUC'“'ON CO., 3] A rwoss or asmmar rave

-t mewA W e s ¢ 0 AN N Y S mate > GRADING CONTAALTORS

- ARAEA? P e} VY GRS AW S N8 - el r._'r:'.i . STONE & GRAVEL PRODUCERS
W SOYISTON STREET » 1LOVES PARK. ILL. 61111 « I’hone 877- T8 o PREMIXED PATCHING

I
“ _ . . . ¥arch &, 1975
Mr. Clark -
Supalemental Dermit Section
‘ T1linois Fnviroarnntal Protection Agency

. 220 ChureWiill Road _
=~ Seringfield, Tllinois 62706

L~
L L B T Re: Winnedbago Couutv
: : : Land Polluticr ontrol

ro o S
»’ "o . .
T : “Lear Mr. Clark: L. ' ' " -
RO o | - |
l ;. 1 am Tequestina permission to dispose of the followirp waterials
Tk ' T

. Lendfill: » - Pagels :

. . Sourenz/ o : Midwest Plating :

.; Descrintion: Plating waste

vl L
~ Ouantity: : 16,000 Gallons - //1 .
. T Randling: Mix with refuse ,
= i
” ' .

Very truly your

;/?,&_,/ V4

CHATLFS Y, BOesRP, ...ndfill Hanaper
Rocl fnvd d)nchizon Paastruction Co.
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_ 802 Cedar Street 61102 “'u‘ N Mq_,ﬁw‘— . “ad o
1 Rockford, Illinois 61102 | . §€é%f%'TTfT:E£&o‘.121J

B15-964-8518 Sample vite d-370
) TeoT RESULS 77 —
jample Received__2 -27-711S Sarple Tested_ 2 -27-71S
Acidity ' . Lead_ b
bolybdenum__
Nickel
Alkalinity _ Nitrogen
{‘luninum - Qil & Creace
™Dg
| soron A
- Phosphorus
{"admium ) *
‘varbon
Shlorine Salt Spray Res.
; Silicon
| come 3_[_9.9\m.
Silver
! Solids Totnl = 13.49%0
D__: ' Specific Gravity
" oliforms Sulfur - .
Iapper_g;ig_egw Surface Tension
iyanide .
Total
| Free Yiscosity
zinc_249 ppivs
Po " Other
. lash Point_NLEMQ_ nH - .
Fire Poiat .
] imidity
Resistance
7 *on

l .

Result; submitted oy:
7)
fjj:f;5;22(a:{tﬂb//
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' March 13, 1973

217-782-6760

— -w,-,;—-_-‘ '-'.T,) . .
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. IM REPLY REFER TO: 20103008 LAY S
WIKNEBAGO COUNTY - Land Pollution Contreol ILL. ToA =,
Nev Milford/Rockford BlackCogET ATz OF 11 = iud
Permit Ho. 1972-2‘ o kv e

Supplemantal Peruit No. 75-8).

Rockford Blacktop Construction Co.
600 Boylston Street
Loves Park, Illinois 61111

Centlazen:

W oo f et )

Suppleaental pernit is haredy granted to Rockford Blacktop Construction
Co. to accept one time only, 4000 gallons of plating waste, generated by
Midwest Plating, Rockford, Illinois sll ia sccordance with the plens pre-
pared by Rockford Blacktbp, dated March 4, 1973 and received by the Agency

on March 5, 1975. This supplemental pernit is further sudbject to the

folloving special eondition:

This 1iquid wasts shall be wiced with fnconming solid vaste st
the landfill vorking face st a rate not to axceed 10 gal/yd?.

Except as modified in the sbove docunments, the site shall be operated
in accordance with the terms and conditiouns of Permit No. 1972-24 dated

April 7, 1972.

TEC:ds
cc's/-Region N ‘/
=File

Vary truly yours,
ENVIRONMENTAL PROTECTION AGENCY

¢ . y
%:VL'{:_-

C. . Clark, Nanager
Parzit Section
Division of Land Pollution Contrel



T JCXFORD BLACK 0P CONSTRUCFION (0.

:E ALL TYPES OF ASPHALT PAVING
- A SV A, . - & B IVER B, Eeets —— —— -* GnAD'NG c°N7nACT°ns .“-_,_ )
a SR LS aay . "EI T GEEY el W “ Q‘.{ ‘ STONME & GRAVEL PRODUCERS - !
0 l YIS I‘O\ STREET » 1.OVES PARK ILL. Gllll s I’hone 877- 23 PREMIXED t.A'l'c..“NG
‘ March &4, 1975

Mr. Clark
"fupslenental et “-ectinn

§ L -
*© " J1inofs Envi-onmantal Protection Agency
4.7 2200 Churchill Read o

- ___ ‘Soringfield, 1llinotis .‘_62706

| M Pe: Winnebaga Countvy q

. Land Pollution Control o
S
T‘ .
Dear Mr. Clark: ) ) .

1 am reques'tin.g permission to dispose of the follouinr.' material:

Landfi11: Pagels o ‘(]
. . .. - . . ’ -
Source: Midwest Plating f/ - .
Description: Plating waste ’ ’.__
» -". fu
Quantity: 4,000 gallons v T - i
liandling: Mix with refuse _ : . .
‘. ;-. ' i
. o
e o .

Very truly ycu's / ' B : |

Chi"1SE . I.C “&D, Landfill Manager
Ree™ fard Rlnchinn Construction Co,
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:lﬁiﬁlcﬁbm Consultants, Inc.

202 Cedar Street
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Sample 1.u.
Sampla Litis

3 27 4g£J

TEST AESULIS.

Sanple Tested Z2.-27.75

3ample Received_o2 27- 75
: : t
\cidity Lead _
. ' Molyhrdenum_ _
Rickel
«lkalinity Nitrogen__
Tuninum 0il & Grez:e
' ODg 9
“gporon
>
Phosphorus___.
Cadmium ’
“arbon
'‘vhlorine — Salt Spray Res,
Silicon
! .
Chrome__ 4000 ppon
; | Silver
? : Solids Totad = (%.0 %
oD Specific Cravity
\foliforns Sulfur
. opper___Q20 gpnv Surface Tension
Cyanide ¢
I Total
Free i Viscosity
I Zinc_I140 ppnes
Lo Other
FPlash Point_Nong. PH - 9.3
| ire Foint
Humidity
] Resistance
i-=~n

|

N

Results submitted by:

R
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EXHIBIT 3
TO

AFFIDAVIT OF CHARLES J. HOWARD



Division of Land Pcllutica Control
Permit Section
2200 Churchill Road
Springfield, Illinois

Issued £ /U =~

Explresé@_i_f""

Peruit No. S 3o
Approved #

62706

,,L:tion for a Sunplexmental Permit for the Disposal of Speclal and/or Hazazdous iu.-,;.,

at an IEPA Perumitted Solid Waste Management Site

-
- .
: - A

b
e -

I. CENERAL INFORMATION . 7 i N
"A. Name of Appucnné Rockford Blacktop Constructioa Co.
Adzass 600 Bovlston Street, Loves Park, Ill. 61111
Telephone - 815-877-6561
.- "B,  Hame of StM Site . Hinnebazo ) ' Pagel
et s (County) {Cicy or 'Iewshiﬁ (Site}
«ee ++ .I.E.P.A. Cparation Pemmit No. 1972-74 : :
Site Invaantory Ro.'.'_ 20180301
"7 €.” Name of Special Waste Gencnt:or. * Acme R;sin .
st T. Addrass Pines Road, Box 130
mrmeeeee Tclcphont TErS Tt Oregon, JT1L. 61061 .
D. Hmc of s;mchl Wasts Bauhr Interstate Pollutfon
TTTETTT C Address ‘ . 1525 9tk St., Rackford , 111,
et '.l'elcphona e e 815-964-2058
| CHARACTERISTICS OF WASTE T g e T
~ &~ Quantity 1000 gellons - -3z ° "per ___ momth

nem e mim .

{cubic yards or gallons) (day, week, month)

YA :-:‘:.-.'-". . .
PR N ’..‘.‘E“ . ‘oﬂthly PO |
’ g {one tinl, wveek, coath, efc,.) . RECEI\! .
o racigy wIvel 7o ol
"'"_B. Q'ulity T S eI L L . U 3 CTS
1. Fane of Waste__ Them! j&r warve gesc  MLEPA o),
R S A v..‘ !LUA‘J

N 2, . Name the process and/or type of mdust"}' producing the waste
Foundry Sand !'zoaucers - e wier ngf&"f(

LR

~>-3. An analysis of the chemical and physical characteristics of the waste
T ‘. must be detercinad by a qualified lab and be attached to this applicatio
Does the special waste contain any hazardous chenicals? Phenmale

A1l Lazerds (hea)th, safety, and/or fi*e) and/or nuisance problexs
essociated with the waste must be designated and ncocessary safety and
handling precautions delineated, Specify available comsunications and

\- assistance in caze of emergency or fire. Prpala_phone £15-RI4-7175
_ _Krvy ltiLfgrﬁ__L:_EzLﬁiﬂn.mt-ﬂsL_M___ —

j)iz:/, 2y IPCI//" ()"'J 057}5’5
Msz:;&z.&a‘iﬁ.mﬁﬁ&
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APPENDIX D

Letter Report from Warzyn Engineering, Inc.,
April 28, 1980; and IEPA Memorandum of
August 14, 1981 Documenting Acme
Solvents as Probable Scurce of
Well Contamination East of Pagel's
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WARZYN ”}‘:g'

ENGINCERING INC

%V o e

Consuliing Enginaers « Cwvil » Suucturdl « Grotachnical « Matenals Testing - Sodl éorings » Surveying
: b

1408 EMmiIL I;l'ﬂt(f. r 0. pOX 9828, MADISON, WIS 63718 « TLL (808) 257-‘.‘.‘

April 28, 1980
€ 9078

"Mr. Chuck Howard

c/0 Rockford Blacktop Construction Company
600 Boylston Street
Loves Park, IL 61111

Re: Hydrogeologic Investigation
+  Pagel Pit Landfill

F
Dear Mr. Howard:

This letter and the accompanying drawings present the results
of the hydrogeologic investigation in the vicinity of Pagel Pit Landfill.
Recently, two private wells %Lyrord and Baxter) located along Lindenwood
Road have been shown Lo be contaminated. The purpose of this investigation
was to determine whether the Pagel Pit Landfill is contributing to the
degradation of water quality at these wells. The investigation included
the collection and analytical analysis of water quality samples, a
review of the historical water guality records of wells in the vicinity
of the landfill, and the analysis of recently measurcd water levels.

The direction of groundwater movement beneoth a source of -
contamination dictates the potential migration direction of the contaminant
within a groundwater flaw system. As the accompanying water table map
(Drawing € 9078-A1) indicates, groundwater flow in the vicinity of the
landfill is from east to west, with shallow groundwater probably discharging
into Killbuck Creek. The Lyford and Baxter wells arc upgradient, or
upstream, from the landfill with Monitoring Wells PFA and PP6 being
alongside, or marginally downgradient from the landfill.

, The results of the water quality analyses of samples obtained
on March 7, 1980 are attached. 1The-data indicates that the source of
contamination is probably to the east of the Lyford and Baxter residences.
The two on-site monitoring wells, PP4 and PP6, displayed the lowest
concentrations ol paramctiers analyzed for, whereas the Lyford and Baxter
wells displayed the highest concentrations of these parameters. The



K

Or. Lhued Howard . -2- Aol dd, 1usd
Loves Park, Il C 074

Blacktop House and Scale-House wells were between Lhese two extremes. The
attached isoconcentration map of conductivity measureients illustrates
the trend of decrecasing concentrations to the west. Total alkalinity,
total hardness, and nitrate concentrations at the Lyford and Bagter

homes are generally twn times higher than at PP4 and TP6 and display

the same arcal trends as conductivity. Hitrvate concentrations at the
Blacktop louse, Lyfurd house, and Baxter house wells excecd the Interim
Drinking Water Standard of 10 mg/1 established by the United States
Environmental Protection Agency. A comparvison of the historical water
quality data for PPA and PP6 (starting en 1972) and the recenl data shows
no significant change in water quality at those lwe wells since 1972,

An abandoned solvent storage site, located approximately 2000
feet east of Lindenwocd Read, appears to be the likely sowrce of contamina-
tion at the Lyford and Boxter wells. Based on a visual inspection of
the site area and reperts by landfill personnel, various waste materials
including many buried barrels, were dumped in an abandoned limestone
quarry. The potential (or leachings from the waste to migrate down to
the water table and contaminate groundwater in a downgradient direction
is high in what is presumed to be a fractured Yimestone environment.

In sumnary, the water level and water quality data indicate

the Pagel Pit Landfill is not the source of contawination at the Lyford

and Baxter wells. It cannot be shown that no groundwater impact has
occurred at the landfidl since no directly downgradicnt wells exist.
Currently available iniormation indicates the scurce of contamination
of the wells in question may be the abandunad soi.cnt storage site.
Additional documentation would be necessary to conclusively show the
abandoned solvent storage site is the source of tiiis contamination
or to document an alternate sowce. Due to the uaknaown nature of waste

~ material disposed of at the suspect site, we urge cautiun in using the

affected water supplies and reconmend the homeowncrs he so notified.

I1f you have any questions or commcnts regarding the above

- information, please do not hesitate to contact us.

Respectfully submitied,

HARZYN ENGINLERING 101C,

_ - 44_,?2 ; ot )
Steven 6. Vittmann
P|0Ject Hanager

r:::\>—-_—-§29tl"’ .

Uaniel R. Viste
Chief liydrogeulogical Section
SGH/DRV/ dmf
Encl: Water Table Mop, C 9078-A1 - . WARZYN
Isoconcentration Map-Conductivity, { vO78 A0 ﬁ;&;;m~°"f
Analytical Laboratory Resulls, Harch 7, 1. W’ @
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ANALYTITAL LABCRATTRY RESULTS . 7
: Date Recewedé %é,?_gﬁg_

Proj Rockford Blacktop Project No:..C 2 .
rodect : Sheet r of "
Ckd = _App dzis
Date Issuved: _=//2/5%

ENGINEERING INC

Location %ockford, [1inois

1409 EMIL STREETY * P.O, BOX 9338, MADISON, WIS, SITIS - TEL. (8091 257 4848

oM TanTucTraty * Total Chemical. Qxygen Total Hitrate
“anrie e units umnoe/cm Alkaiinity Demand Chioride Hardness Hitrogen Sulfate
jaxier sail 6.35 1450 708 12 26 %00 13 12
flarsten '

A0usSe 5.60 3¢9 426 <10 ' 25 540 n 47
_yford Weil  6.75 1310 464 21 50 670 28 65
Scaie House ,

& 1P 7.10 745 348 <10 12 420 4 K
“agel Pit :

£pPa 7.30 655 280 12 2] 330 4 18
fage} Pit . .

iPPS 7.40 640 252 <10 12 32 ' 7 23

* Test run J days after sample collection

A1l parameters are mg/] uniess otherwise stated.
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WATER TABLE MAP 3-20-80

ENGINEERING INC
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Pagel Pit Landfill

' ' Rocklord Blacklop Construction Company

Winnebago County, llinois
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APPENDIX E

Illinois Environmental Protection Agency
Monitoring Data Sheet Showing Presence
of Arsenic and Other Substances at the

Acme Solvents Site
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ENVIRONMMENTAL PROTECTION AGENCY STATE OF ILLINOIS
DIVISION OF LAND/NOISE POLLUTION CONTROL ANALYSTS FOMM

for midrmini of Monitgring Point usa'ﬂ.’?m.}'
{3) Surface Water (G) Ground Water (L) Leschate (X) Special Walind tyd
L (1) putress (1) Woaltor %ell (1) Flow or (1) Sold a7 :
, - ey n Amranie A3 M . h
2) Md-oite _{2) Peivate wall :z ord (2) wante 2
) Downstreen 3F Spring ) Collection (1) Otder g Arsenic As ~
(nmert © (D isimr  aye « [icton 20 )
}- € -t ¢ | Lo -s b T L 8
Nems pring, I=pounded Water only%‘ 53 faron B _ _ 0 .S g
L P C S M O1 0  SUTEINVINORY & 38 | Ml uintum €4 :
(n—-._---(" NARLR (neLa'&Qgrg) 64 )‘ stclua Ca
MDNLTOR 20T l;i Tt O .
MOSIR { }LQ% COLLECTED (!I)!!_l'lt}) : X
) aes co e f— . 5 73 ‘hisride C1
‘ (27} . LPCSU40
or e ‘ &‘ag :._"g?+ 27 ‘hrum.l.u.ll Cr ---g a 2:
- atlonl, ponsidle Ferty n g'hrnm!m creé g Y- &y
Legal (1); Tllegal (2); Indlcata One: 1; soard order (2) K| 3 P oroer cn Y]
(28) (33) . 2 =
Time Colleeted ﬁ:’l‘ R yoaple to collect sample (X) 43 yanlie N
P.8. m
: (%) 52 B 550 6 I
+ Stick-up 0 ‘ . Tapth to satar 31_‘3 £y, B
. (I {trom T.0.C.) (‘ﬂ, ) %% Plusride ¥
Sample nq.(.;)’_ °'(;) Background (X). . . ‘@) 61 ‘inr iness CaCOy
. 2 65 [ron Fe
Ground watar sumpled by (Indicste one): (1) Balling; i
(2) Mumping; ()) Other (Specily) ur) 70 ‘cad P
Sample Appesrancs: N TQ. 7'-4 ;
3 P 7 ﬂ Odevesiom M
. R anrangse Wn
Collector compents: fﬁ :ﬁe. &l m.‘ — 8 ., "
“, . arouty Hg _.
S'MBJ: (4 - 2 . 6 (R]iraer we Ok
&E!ud by pl;{::, or Lompary )} ‘ijtrate-nitrite N a . ‘X:? l
MT ‘ oL 56 | 1.1 ard creage R up
ransported oy "DIv. or Company - s
— o 6o [Yin (urten)
Lab Mo ('\“”3664 Lab Comments: 6) ‘Xsmmuu
te e _0-3-52 HpSe-zeccy |7 - -
.- tesEium
Ree'd by R-Mudiriae Jo .30 5P
Sasple tamp. acceptadle TS N o777 1) . g
Sasple properly preserved YIS MO LAV Al AN S 2 i1,0.£. (1409¢) %4
::: completed (T~ =1t ===~ - | n |lentun s £
| e Silver Ag 'y
mTTTTIMTR®E L, Csham He L
- s o2 (s : 1
Nase ion AQ —— — e A g 49 { umhog/ca)
A“WL : R AT S N U 3 | Xsarste 50, X
11 . 1EP4. Lab i!]&", 50 “lre 2n — P 3~L L8
H o) X[Juldidesr |___o &=

*Anslyses are to be perforaed on \nruurcd'_uq:l.n. Wiluss
txcending no. of places shown are reported in the lab comzents section;

tests requestied but not run should 01so de explained in the lab
commnts sacifon.

L8 arv. y7

Ldxaitng ty 10 to be determined as ppa of
CaCdy ot pH 4.9,

H' W Ztyanide 18 to be reported as free cyandide
. ® .
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"Migration and Degradation Patterns of
Volatile Organic Compounds"
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MIGRATION AND DEGRADATION PATTERNS
OF VOLATILE ORGANIC COMPOUNDS




ABSTRACT

MIGRATION AND DEGRADATION PATTERNS OF VOLATILE ORGANIC COMPOUNDS

By Patricia V. Cline and Daniel R. Viste
Warzyn Engineering
1409 Emil Street
Madison, WI 53713

The mobility and persistence of volatile, chlorinated priority
pollutants has been documented at sites across the country. Examples
of commonly used solvents include 1,1,1-trichloroethane, trichloro-
ethene, tetrachioroethene, and methylene chloride. At some facili-
ties, other volatile compounds have been detected in significant
concentrations, which were never handled or disposed at these same
facilities. Some of these other compounds include dichloroethanes,
dichloroethenes, chlioroethane, and vinyl chloride. Based on recent
research {Wood et al., 1981; Parson et al., 1984), these less commonly
used solvents can be present as a result of anaerobic degradation of
major contaminants (commonly used solvents) within the groundwater

system.

This paper presents data to help clarify under what conditions one
may anticipate finding degradation products and discusses their distri-
bution trends. The data presented was compiled from studies conducted
at solvent recovery facilities, solid/hazardous waste landfilils and
solvent contamination near an industrial facility. After review of
data from these sites, the following conclusions were drawn:

1. When degradation occurs, the parent solvent compounds are at
highest concentrations near the source. With distance from the
source, increasing proportions of degradation products are present.

2. Degradation products are most frequently found near a source con-
taining high concentrations of other organic compounds. These
_ other organics may consist of organic material from a landfill,
other non-chlorinated solvents, or high organic content in the
soil. These organic compounds appear to increase the rate of
parent solvent degradation.

3. More complete degradation may occur in the upper portion of the
zone of saturation than with depth in the aguifer.

Presented at the Seventh Annual Madison Waste Conference, September
1112, 1984 Department of Engineering & Applied Science, University
of Wisconsin-Extension, Madison.

WARZYN
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4. Due to the high specific gravity of chlorinated compounds, they
will sink through the aquifer when in excess of their solubility
until they are adsorbed, dissolved, and/or reach an impermeable
layer. Dissolved constituents move with the groundwater as dic-
tated by the hydrogeology of an area.

5. Standard analytical protocols for measurement of volatife organic
priority pollutants by GC/MS do not distinguish between a highly-
toxic priority pollutant and a significantly less hazardous non-
priority poliutant degradation product, which is the dominant
degradation contaminant present at these sites.

This paper will demonstrate the application of this information to de-
sign of specific site investigation programs. Recommendations are
proposed for presentation and analysis of data generated during solvent
contamination investigations.

* First time presentation of data.

PYC/blc/dkp

kp-194-8
Lakp ) WARZYN
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MIGRATION AND DEGRADATION PATTERNS OF VOLATILE ORGANIC COMPOUNDS

INTRODUCTION
- +
Volatile organic priority pollutants have been detected in ground-
water at sites across the country. These compounds are widely used as
solvents and are considered mobile and persistent in the environment.
Improved analytical methods using gas chromotography and/or mass spec-
troscopy now allow detection of these synthetic organics to extremely
lTow levels. The presence of the synthetic organics in groundwater
coupled with our ability to detect them has resulted in increasing
numbers of contamination investigations for these compounds.

Biodegradation is not typically an integral part of todays ground-
water investigations.There is considerable controversy regarding whether
degradation is an important factor in determining the fate of the
chiorinated volatile organic priority pollutant. Increasing evidence
indicates chlorinated solvents can be degraded in an anaerobic environ-
ment by reductive dehalogenation. The sequential removal of chlorine
atoms from halogenated 1 and 2 carbon aliphatic compounds results in
formation of other volatile, chlorinated priority pollutants which can
be detected during 1nvest1gations of solvent contam1nat1on.

This paper presents data from a variety of sites having documented
contamination by chlorinated solvents. This data is examined for
patterns predicted by research which indicate reductive dehalogenation
may be a primary mechanism for breakdown under specific site conditions.
It is reported this process occurs when the oxidation/reduction potential

is less than 0.35V.

Research data indicates chlorinated solvents have varying rates of
breakdown. Data was therefore evaluated for a dominance of compounds
which show longer half-lives, including 1,2-dichloroethenes and vinyl
chloride.

BACKGROUND INFORMATION

For purposes of this data evaluation, selected compounds were de-
signated as "parent" compounds based on their widespread use and/or
known presence at these specific sites. These compounds include methy-
lene chloride, 1,1,1-trichloroethane, trichlorethene and tetrachloro-

ethene.

Breakdown products are designated as compounds which would result
from reductive dehalogenation of these parent compounds and include
dichlaroethanes, chloroethane, dichloroethenes and vinyl chloride.

For purposes of this evaluation, methylene chloride is disregarded,
since it is a commonly used solvent, potential degradation product,
and common laboratory contaminant. Emphasis is placed therefore on
the ethene and ethane series. The breakdown series for the chlorinated

ethenes and ethanes is shown below:
WARZYN

EGNEE BRI 1t



ANAEROBIC BREAKDOWN SEQUENCE VIA REDUCTIVE DEHALOGENATION

Chlorinated Ethenes

7 ” Doz
Tei}achloroethene(l)-—;Trich]orethene(l) —>  trans-1,2(2) 5 Viny) Chloride(2)
1,1-(1)
dichloroethene
Chiorinated Ethanes
C1 Cl

1,1,1-Trichioroethane{2) —» 1,1-dichloroethane(l) 114> chioroethane(l)

(1) Research indicates substantial degradation.
(2) Research indicates degradation is slow.

In work performed at the Florida International University by Wood
and Parsons, biodegradation of either trichloroethene or tetrachloro-
ethene produced higher concentrations of cis- 1,2-dichlorethene as
compared to the trans-isomer.

Trans-1,2-Dichloroethene is a priority pollutant and has a somewhat
lower criteria for drinking water (272 ppb) as compared to the cis-
isomer (400 ppb).* The Environmental Protection Agency's rationale for
selection of the trans-isomer as the priority pollutant was based on
the availability of the analtytical standard.

DATA PRESENTATION

In our first attempts to correlate the ethene breakdown series
with data from our sites, it became apparent that the dominant dichioro-
ethene compound detected is trans-1,2-dichlorethene. The cis-isomer
is not a priority pollutant and therefore not mentioned in the methods
for analysis of the volatile organic priority pollutants using Method
601 or Method 624.

* Department of Health and Social Services, Interim Health Advisory
Opinions (January 24, 1984},

WARZIYN
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These methods recommend the use of a column composed of 1% SP 1000
on carbopack B, The isomer pair cannot be separated using the above
column. In addition, since they have identical mass spectra, the
isomer pair will not be differentiated by mass spectrometry and will
subsequently be identified as the trans~isomer.

The above was verified by the submittal of a standard mi containing
both the cis- and trans-isomers to a prominent midwestern laboratory.
Analysis by Method 624 found only the trans-isomer, but the quantitated
result equalled the known total of the isomer pair.

The Michigan Department of Health has the capability of separating
the cis- and trans-isomers and, in a current investigation, has deter-
mined that the major contaminant at a site is not trans-~1,2-dichloro-
ethene as found by an EPA contract laboratory, but is in fact the
cis-isomer. They have indicated that frequently they find the cis-isomer
and, if concentrations are high, they occasionally find traces of the

trans-isomer.

Based on this information, we con¢lude that much of what is typi-
cally reported as the trans-isomer, which is a priority pollutant, is
in fact cis-1,2-dichioroethene. In the subsequent evaluations, we will

refer to these compounds as l,2-dichiorethenes.

A. Landfills

Ltandfills which dispose of municipal waste provide an anaerobic
environment where substantial breakdown of compounds occurs. At sites
which have also accepted waste products containing solvents, a number
of volatile organic priority pollutants can be detected in the leachate.
Table 1 summarizes the analysis of five leachate samples from Site #1
which accepted both municipal and industrial wastes. The site also
received significant quantities of hazardous and nonhazardous liquid
wastes. Based on site records of waste accepted, there is a dominance

of "breakdown products” at this site.
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Chlorinated Ethanes

1 Trichlorethanes
2 1,1-Dichloroethane

1,2-Dichloroethane
Chloroethane

Chlorinated Ethanes

1 Tetrachloroethene
Trichloroethene

2 1,2-Dichloroethenes

1,1-0ichloroethene
Vinyl Chloride

Other Volatile Priority Pollutants

Methylene Chloride
Toluene

Benzene
Ethylbenzene

TABLE 1
LANDFILL LEACKHATE
SITE A
Leachate Sample Numbert
1 2 3 4 S
ND 68 ND ND ND
1,500 240 130 11 13
ND 12 21 ND ND
ND 21 18 160 ND
ND 13 ND ND ND
ND 100 62 ND ND
3,200 990 950 150 “ND
ND ND ND ND ND
ND 120 59 100 ND
5,300 120 770 ND 14
2,000 410 660 4560 58
ND 30 37 110 16
ND 93 64 140 68
ND 18 37 ND ND

1,2-Dichloropropane

A1l Concentrations are in ug/l.

1 . parent Compounds
- Breakdown Products
ND- <10 ug/}

PVC/dkp/cwl
[dkp-194-7]
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Table 2 summarizes the percent of breakdown products detected in
groundwater at two other sites where volatile organfic contamination
has migrated off-site. Site #2 is a small municipal landfill in a
sand and gravel environment and Site #3 is a large site in a clay
environment which has accepted waste similar to Site #1. At these
sites, we have also documented a dominance of the breakdown products
in groundwater downgradient from the waste disposal boundaries.

TABLE 2

BREAKDOWN PRODUCTS(1) PRESENT IN CONTAMINATED
GROUNDWATER NEAR DISPOSAL FACILITIES

Site #2 Site #3
Small Municipal Large Codisposal
Facility Facility
Number of Samples from Wells showing 10 8
Solvent Contamination
Number of Samples with <50% Breakdown 2 0
Products
Number of Samples with 50-75% Breakdown 3 0
Products :
Number of Samples with 75-100% Breakdown 5 8
Products

(1) Breakdown defined as monochloro- and dichloro- ethanes and ethenes
compared to total chlorinated ethanes and ethenes.

The purpose of presenting data from landfills is to demonstrate that

in an anaerobic, high-organic matrix, one is likely to find compounds
which are & result of reductive dehalogenation. It is uniikely at

these sites that these compounds were the dominant disposal compounds
based on site records, general production and common use. Of particular
interest is the fact that all eight of the leachate samples from the
Yarge co-disposal facility were comprised of greater than 75% breakdown

products.

PVC/dkp/cw)
{dkp-194-7]
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B. Solvent Recovery Facilities

The following is a summary of geologic and hydrologic characteris-
tics at two solvent recovery facilities.

Site 1 Site 2

Location Connecticut Wisconsin

Date of Investigation 1980 1983

Geology Alluvial sands and Thick, sandy glacial
gravel in relatively till deposits over-
impermeable bedrock lying limestone
valley bedrock

Hydrology Shallow groundwater, Till supports only
<10', alluvial sands minimal groundwater
constitute primary withdrawal, permea-
municipal aquifer billty apprgx1mate1y

10-4 to 102 cm/sec.

Limestone is aquifer
in the area. .

Tables 3 and 4 summarize analytical data from the above sites.
Both sites handled chlorinated and nonchlorinated solvents. High
concentrations of both the chlorinated and nonchiorinated compounds
were present near the handling areas on-site. The off-site contamina-
tion showed a dominance of the chlorinated compounds. Nonchlorinated
compounds detected were priority pollutants. In cases where analyses
were performed, the presence of compounds like toluene and benzene were
indicative of a much higher concentration of other nonpriority pollutant

hydrocarbons.

At the Wisconsin site, dichiorethanes, dichlorethenes and viny!l
chloride were detected in significant concentrations in the groundwater.
These compounds were not handled at the facility, and this is supported
by records of routine gas chromatographic analyses at the recycling
facility. Further evaluation failed to indicate the presence of other
possible sources of the breakdown products. Information was not avail-
able to evaluate this question at the Connecticut site.

An evaluation was then performed to assess whether data from these
facilities show patterns which would be a result of anaerobic degrada-
tion. The evaluation includes an analysis of the percentage of break-
down products measured at the source and at a downgradient location.

WARZYN
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TABLE 3
SOLVENT RECOVERY OPERATIONS
SUMMARY OF VOLATILE ORGANIC PRIORITY POLLUTANTS

DETECTED AT ON-SITE AND DOWNGRADIENT PIEZOMETERS . ¢
CONNECTICUT
On-Site 250" Downgradient

Water Table At Depth Water Table At Depth

Chlorinated Ethanes

1 1,1,1-Trichloroethane ND 3,700

2 1,1-Dichloroethane 8,300 3,000 2,

Chlorinated Ethenes

1 Tetrachloroethene 2,900 ND
Trichloroethene 39,000 330

Z 1,2-Dichloroethenes 30,000 2,700
1,1-Dichloroethene ND ND

Vinyl chloride ND 200

Other Solvents Detected

Methylene Chloride 100,000 7,000
Ethylbenzene 12,000 440
Toluene 34,000 5,100

A1l Concentrations are in ug/l1.

1 _ parent Compounds
- Breakdown Products
ND- <10 ug/1

PVC/dkp/cwl
{dkp-194-7]

260
500

34
ND

ND
ND

25
ND

ND
ND

ND
ND

4,300
2,700

3,900

- 3,700

7,600
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ENOINE EMING T



-8~

TABLE 4
SOLVENT RECOVERY OPERATIONS

SUMMARY OF VOLATILE ORGANIC PRIORITY POLLUTANTS
DETECTED AT ON-SITE AND DOWNGRADIENT PIEZOMETERS ¢

WISCONSIN

On-Site 250' Downgradient

Water Table Depth Water Table Depth

Chlorinated Ethanes

11,1,2,2-Tetrachloroethane 19,000 ND ND ND
1,1,2-Trichloroethane . ND ND ND 60
1,1,1-Trichloroethane 22,000 270,000 ND 20,000

2 1,2-Dichloroethane ND ND ND 230
1,1-Dichloroethane ND 6,200 ND 5,100

Chloroethane ND ND ND 90

Chlorinated Ethenes

1 Tetrachioroethene ND 22,000 ND 610
Trichloroethene 63,000 250,000 ND 1,000

2 1,2-Dichloroethenes 30,000 8,700 ND 47,000
1,1-Dichloroethene ND ND NO 720

Vinyl Chloride ND ND ND 210

Other Solvents Detected

Methylene Chloride 230,000 170,000 ND 20,000
Benzene 12,000 ND ND 20
Ethylbenzene 28,000 9,200 ND 630
Toluene 100,000 42,000 ND 4,100

A1l Concentrations are in ug/l.

1 . Parent Compounds
~ Breakdown Products
ND- <10 ug/}

PYC/dkp/ewl
{dkp-194-7]
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EraCnell B RGN



To 11lustrate trends, data has been summarized showing results of
the priority poliutant analyses for a water table well and piezometer
located on-site showing the highest concentrations, as well as a down-
gradient water table well and piezometer. At both of the sites, primarily
horizontal hydraulic gradients were observed such that higher concentra-
tions of contaminants were anticipated at the water table wel}s;

Figure 1 shows the total volatile organic concentrations detected
at the above described well locations for both sites and the percentage
of breakdown products as compared to the sum of the chlorinated ethanes

and ethenes.

Both of the sites exhibited high levels of chlorinated organic
contamination at the source. Nonchlorinated organics were also present
at the sources in high concentrations, providing a nonchlorinated carbon
source. These nonchlorinated organic compounds were present in highest
concentrations at the water table. At the Wisconsin site, a floating
layer of fuel oil type material was detected at one well.

With distance downgradient from the source, the contaminants were
detected at greater concentrations with depth even though groundwater
flow was near horizontal. There are various expianations for this pheno-
menon, including changing groundwater flow patterns, recharge, or imper-
meable barriers which may have hampered migration of contaminants to
the water table wells. These parameters will be evaluated further with’
additional hydrogeologic study, where funding is available.

Other explanations include density effects, volatilization and
selective degradation. It is well documented that chlerinated compounds
wil] sink in the aquifer at the source when in excess of the solubility
of water. For subsequent density effects to be apparent in the contami-
nated groundwater where concentrations are lower, the overall density
of that solution must be greater than that of background water quality.
Preliminary calculations indicate that at the concentrations measured
at the sites, the density difference would not be sufficient to account
for sinking of the contaminated groundwater plumes.

The EPA has indicated that a primary environmental fate for these
compounds in aquatic systems would be volatilization. Although it is
recognized that some volatilization will occur from the water table,
upward diffusion through the groundwater to reach the water table
surface and subsequent diffusion through the soils would significantly
reduce the rate of loss of these compounds via that mechanism. In
drier climates, this may account for 2 more substantial loss from the

water table.
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FIGURE 1
BREAKDOWN PATTERNS

Soyrce Downgradient
HMETERIT HlENEN=E = W=IE |
v .
asy T ; 8oy T
200 ppm 3 PP | Monitoring Well
(typical)
FLOW
DIRECTION
—>
I F Well Screen
59% T 1005 (typical)
25 ppm 25 ppm :
CONNECTICUT SITE

Source Downgradient

IEINTE=N == I=IN= ==
Y
229 ; no £
500 ppm '
—>
FLOW
DIRECTION
3% L=
800 ppm 100 ppm

WISCONSIN SITE

% Values = % Breakdown Products
ppm Values = Tota)l of all Volatile Priority Pollutants




L -11-

" Selective degradation is presented as another possible explanation
for preferential loss of the constituents at the water table wells.

It is understood that biodegradation of chlorinated compounds may be
related to presence of other carbon sources by co-metabolism. Solvent
recovery operations can provide a nonchlorinated carbon scurce which
tends to accumulate near the water table surface. These comppunds are
typicaliy not detected with distance from the source, due to rapid
breakdown, and may be responsible for preferential loss of the chlori-
nated compounds from the more shallow zone of the aquifer. The break-
down of the chlorinated compounds can occur rapidly in the presence of
a nonchlorinated carbon source which promotes rapid co-metabolism to
dehalogenate the chlorinated compounds. The data suggests that degra-
dation continues to occur at depth, perhaps at a slower rate.

(. C. Industrial Site

For purposes of contrast with sites which have high levels of con-
tamination, and a substantial carbon source, we have presented data
from an industrial site having primarily sandy soils, shallow ground-
water and little or no detectable nonchlorinated organic priority
pollutants. Table 5 summarizes data near an industrial facility which
was monitored due to contamination of a city well with chlorinated
compaunds.

Three major contrasts with data from the solvent recovery facilities
are noted:

i 1. Overall contaminant concentrations detected are lower and all
compounds are chlorinated.

2. A dominance of the parent compounds exists.
3. The plume was detected in highest concentrations at the water

! table wells. The lack of a significant carbon source to promote
! degradation can account for the minimal breakdown occurring at

the industrial site.

‘ TABLE 5
| INDUSTRIAL SITE SOLVENT CONTAMINATION SUMMARY

Well 1,1,1-Trichloroethane Trichloroethene 1,1-Dichloroethene

1 ND 81 ND
2 13,800 2,040 250
3 2,660 410 ND
| 1 7 1 N
5 8 2 ND
6 ND 68 ND
7 10 12 ND

A1l Concentrations are in ug/l.
ND - <1 ug/i WARZYN
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SUMMARY

Parameters which would help to determine biodegradation activity
are typically not incorporated into standard hydrogeologic investiga-
tions. A better understanding of the role of degradation could be
obtained through a more comprehensive investigative program including
biological assessment as well as the standard groundwater flow and
chemistry analyses.

Data from our investigations suggest that if a site has a substan-
tial carbon source, anaerobic degradation will occur resulting in the
development of dichloro- and or monochloro- ethane and ethene compounds.
The presence of these compounds follows the predictions in the litera-
ture regarding the degradability of these compounds. In addition, the
research indicates that the cis-isomer of 1,2-dichloroethene is formed
during degradation and is more typically present in these investigations
than the priority pollutant trans-isomer.

A floating organic layer near a contamination site may enhance the

rate of degradation near the water table as the chlorinated compounds
would more readily be co-metabolized in that zone of the aquifer.

RECOMMENDATIONS

At sites where degradation is indicated, additional measurements
should be made to better understand the potential role and controlling
mechanisms of biodegradation: This would include measurement of the
overall organic content in the indicated water or soil, measurements
of oxidation reduction potential (Eh) and density measurements of the
contaminated groundwater. During data interpretation, one can evaluate
the presence of breakdown products and the pattern of their occurence
in relation to the parent compounds. It is also recommended that one
report “1,2-dichloroethenes” without specifying the specific cis- or
trans-isomer, unless that specific distinction can be made by the
analytical laboratory.

It is hoped that increased awareness of the conditions under which
maximum degradation can occur will improve the approach and substantially
increase the conclusions which can be drawn from groundwater contamina-
tion investigations.

PVC/dkp/cwl
[dkp-194-7)
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1 éﬂ:nofeusczarch over the lans: five vyears has shown that

groundwater can contain form iow levels (less than 1 g/

[ f f chemical com-
: h 1l 1s (over 1 gram/[) ol a taaily of cl .
] :\223;?: uhei‘::l: ‘can be clasesified as low olublility veolatile

T | s e b At tlewr ke oaes. ot i Tables 1._

] ALy

Aliphatics: Fropane up to Cyp Straight or
trunched chain nydrocartons

hroratics: Benzene, toluere, ethylbenzene, etc.
Chlorinated arcmatics: Mono and Dichlorotenzenes, etc.

Chlorinated (ilalcgcnated) Chlorcethane, methylene chloride,
Alxanes: 1,1- and 1,1,1- and other chloro~-
ethanes, trihalcmethanes, and high-
er rmolecula weight halogenated
alkanes.

- ——
' .

-

' Chlorinated ethenes: Vinyl chlerics, vinylidene chloride,
' ¢is and trans 1,2-dichlorcethylene,
[ trichlorcethylene and tgtrachlore~

\ : ethylene.

-

Many of these compounds are included in the Environ-
! . mental Protection Agency Priority Pollutant List. The list

in Table I is by no means complete. This report covers our
. research work cn 1,) anaerobic transforration cof parent
conpounds introduced in the aquifer, 2.) transcort of par-
ent and biodegraded daushi2r compounds in the aquifer as
mezsured at actual contaminated aquifer sit2s and 1.) de-
‘ contzmination of an s3uifer site with resviting reclamation
and use of the contarinated water,

Source of Contarinaticn .
' We have szudied actuval contaminated aguifev sites to a
, depth of approximately 200 fect, finding the compounds
! listed in Table I. The sfource ©0f muny of the compounds
' listed in Table ! is the result of tha c¢riginal compcund
accidentally spilled or dumped on the ground. For exanple,
hydrocarbon fuels contain the aliphatic and aromatic hydro-
carbons listed in Table I. Also, some of the chlorinated




¢

methane, ethane and ethylene compounds originate from usage
of the commcn cleaning and degreasing compounds listed in
Table 1I1. '

TABLE II. ANNUAL U.S. PRODOCTION (1979) OF
POUR CHLORIBATED SOLVENTS

¢
1bs.
Methylene Chloride 625,000,000
1,1,1-Trichlorcethane 700,000,000
Trichlorcethylene 325,000,000
Tetrachloccethylene _ 750,000,000
Total 2,400,000,000

Our initial research work was prompted by the presence
of compounds in the aguifer, supplying our drinking water
plants, which seemed to have no logical source. These in-
cluded such compounds as vinyl chloride, 1,1-dichloroethene,
cis and trans 1,2-dichloroethene, 1,1-dichlorcethane and
chlorocethane. These latter chemicals are either not actu-
ally produced or are not in wide use across the whole coun-
try as are the patent compounds in Table II. In Ref. 1,
we showed that these compounds in the aquifer are the re-
sult of anaerobic biodegradation of the three latter parent
compounds listed in Table Il,

Anaerobic Transformation of Parent Compounds
In Ref. 1., we showed in the laboratory that anaerobic

". bacteria found in groundwater were able to transform parent

compounds into the following daughter compouads:

Carbon tetrachloride ——> chloroform -—> methylene chloride

cis 1,2-dichlorcethene
:f_;dlﬂe::@_ trans 1,2-dichloroethene | —>
Y 1,1-dichloroethene

vinyl
chloride

Tetrachloro-__,
ethylene

1,1,1=trichloroethane :-> 1,1-dichlorcethane —=> chloroethane

The laboratory work resulted in biocdegradation half-
life values for the parent and daughter compounds (based on
our particular laboratory conditions) as shown in Table III.
A half-life value of "long" represents no detectable reduc-
tion of the compound under the test conditions cver a time
period of observation averaging 30 to 60 days.
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THBLE III. BIODEGRADATION AND PHYSICAL PROPERTILS OF
INTEREST ON THE VCLATILE ORTANICS FOUND IN
GROUNDWATER

t renoval ped
bio four series
half-life solubilityl Hjpe 2eration

. (days) PM a;ege
vinyl cloride long 27002 5.2 94
trans 1,2-dichloroethene long . 6300 0.16 87
cis 1,2-dichloroethene long 3500 0.29 8s
1,.1-dichloroethene 53 8000 0.62 88
trichlcroethylene 43 1100 0.48 86
tetrachlorcethylene 34 130 1.2 89
methyl chloride est.<11 —_ —— -
methylene chloride ' 1" 19400 6.1 82
chloroform 36 8200 0.15 87
carbon tetrachloride 14 800 0.97 89
bromodichloromethane: — 6060 0.099 82
chlorodibromomethane -_— 5190 0.043 8o
bromoform . - 4240 0.023 78
chlorcethane 10 — — —_
.1,2-dichlorcethane long 8700 0.05 g0
1,)dichlorcethane long 5100 0.24 B84
1,1,2-trichlorcethane 24 —_— —_— —
1,1, l-trzchlorcethane 16 - 7200 1.2 g9
benzene —_ 1780 0.23 85
chlorcbenzene : -_— 483 0.13 8s
p-dichlorcbenzene — 73 0.1 82
o—dichlorobenzene — 145 0.083 a1

In some of the laboratory work using different actual

muck-water samples, we found bacteria profiles which seemed
to result in loss by biodegradation of injected parent com-
pound, tetrachloroethylene, with only trace amounts of
daughter compounds detected. Thus, as the aguifer bacteria
profile changes, different end results may occur. Anaero-
bic bacteria were isolated from groundwater and muck-water
samples and cultured in laboratory media in the presence of
tetrachloroethylene. Tentative conclusions on biodegrada-
tion of tetrachloroethylene by specific bacteria were as
follows: .
1. C. cadavéris and/or C. limosum and/or G+ coccil
(tetrads) may, in the course of biodegrading tetrachloro-
ethylene, favor the heavy growth of trichloroethylene and
cis 1,2-dichloroethene, with some methvylene chloride and/or
1, 1-dxchloroethene production.

2. Big G+ rods and filaments (2 x 10 Trichome) may,
.alone or in the presence of G+ cocci (tetrads), result in
tetrachloroethylene biodecay with minor formation of chlor-
inated by-products.

J. C. limosum alone may result in tetrachloroethylene
bicdecay with minor formation of chlorinated by-products.
The same applies to a mix of P. paltophilia and P. fluor-
escens and P. fluorescens alone.

— 4. P. maltopnilia alone may favor heavy growth of
chlorinated by-products.,




‘ported the findings in our laboratory work.—=—:=-=-
in a site whare only trichloroethylene was spilled un-"

* . . -
[

5. G-short, wide rods alone May result in the fastes:
biodecay of tctrachleroethyicne of all the single and comn-
inctions of Lacteria tested (this honur is probably €gually
shared by P. fluovescens alonc).

6. Protets vulgaris alone seems to recult in biodeca ay
of tetrachloroethiylene with minor growth of chlorinated by -

products.
7. B. cloacac, E£. coli, and g. derucinosa alone allow
growth Of chlorinated by-products, 1iacluding fome vinyl

chloride in our limited 17-day -est
8. Large G+ rods alone seem to favor minor growth of

chlorinated organic by-products as it bioderays tetra-

chloroethylene.
Examiration of actual aquifer contamination sitea _sup-

derground, in wells downstream were found the parent com-
pound and the expected daughter compounds cis and trans
1,2-dichloroethene, 1,1=dichloroethene and vinyl chloride.
In the laboratory we had vreviously found that biodegrada-
tion of either tri or tetrachloroethylene resulted in pro-
duction of cis over trans 1,2-dichlorcethylene isomer by a
factor of perhaps 25 to 1 or more. This was confirmed in
the above spill site. This was confirmmed in other actual
spill sites where tri and/ocr tetrachloroethylene was pre-
sent. In other sites, we also confirmed that 1,1,1-tri-
chlorcethane biodegrades to 1,1-dichloroathane, chloroceth-
ane and methylene chloride. )

Transport of Parent and Daughter Compouads in the Aquifer,
In actual contaminated aquirer sites, we were involved

in detailed mapping of the original spill area and estab-

lishing the boundries of the downstream contamination
plume. This work extended to an approximate maximum depth
of 200 feet and a downstream cdistance of two miles. It was
estimated that some of the initial spills were parhaps fif-
teen or more years old. -In this work,—it-&ooan-became ap-
parent™that as ‘Investigations ware made ‘of the plume fur-
ther form the initial spill sxte, patterns were developing
in the types and ratios of specilic compounds found. Anal-
ysis of these patterns suggested that there migh% be soma
predictability in what might be found based on what was ac-
tually found in the sites investigated. Our cbservations
suggested that the biodegradation half-life values reported
in Table III might assist in explaining and thus zredicting
what compounds have been and might be fcund at progressing-
ly further distances from the initial spill site., Also,
knowing what compound was initially spilled, the half-life
values along with our findings on the favcred ratio of cis
over trans 1,2~dichloroethene might allow predicition of
wvhat daughter compounds would form and perhaps thair ra-
tios. Also, perhaps based on what compounds are found, one
might project to the initial parent compound spilled, even-
though it perhaps no longer existed at the site studied.
The biodegradation half-life values reported in Table
III represent our findings in the latoratory under our par-

ticular test conditions. We do not suggast that they de-

fine an actual spill condition. From actual sites where
spills occuted perhaps more than 15 years ago, we have



‘ported the findings in our laboratory work.—=i==w:

5. G-short, wide rods aione may result in the {astest
bicdecay of itctrachloroethylene of all the single and comb-
inations of bacteria tesced (this honor is probably equully

shared by P. fluorescens alone).
6. Proteus vuloaris alone seems to 1esu1t in bxodecay

.of tetrachloroethylene with minor qrowth of chlorinated opy-

products.
7. E. cloacae E. coli, and P. acruginosa alone allowv

grovth of chlorzna:ed by-products, including some vinyl
chloride in our limited 17-day test. ' b

- 8. Large G+ rods alone seem to favor minor growth of
chiorinated organic by-products as it biodecays tcectra-

chloroethylene.
Exemination of actual aquifer contaminacion sites _sup-

In a site where only trichlorocethylene was spilled un--
derground, in wells downstream were found the parent com-
pound and the expected daughter compounds cis and trans
1,2~dichlorocethene, 1,l-dichloroethene and vinyl chloride.
In the laboratory we had previously found that biodegrada~
tion of either tri or tetrachloroethylene resulted in pro-
duction of cis over trans 1,2-dichlorcethylene isomer by a
factor of perhaps 25 to 1 or more. This was confirmed in
the above spill site. This was confirmed in other actual
spill sites where tri and/or tetrachloroethylene was pre-
sent. In other sites, we also confirmed that 1,1,1-tri-~-
chloroethane biodegrades to 1,1~dichloroethane, chloroeth-

ane and methylene chloride.

"Transport of Parent and Daughter Compounds in the Aquifer.

In actual contaminated aquifer sites, we were involved
in detailed mapping of the original spill area and estab-
lishing the boundries of the downstream contamination
plume. This work extended to an approximate maximum depth
of 200 feer and a downstream distance of two miles., It was
estimated that some of the initial spills were perhaps fif-
teen or more years old. 'In this--work,~ it-soon-became ap-
parent”that as lnves:igations were made of the plume fur-
ther form the initial spill site, patterns were developing
in the types and ratios of specific compounds found. Anal-
ysis of these patterns suggested that there might be some
predictability in what might be found based on what was ac-
tually found in the sites investigated. Our observations
suggested that the biodegradation half-life values reported
in Table I11 might assist in explaining arnd thus predicting
what compounds have been and might be found at progressing-
1y further distaznces from the initial spill site. Also,
knowing what compound was initially spilled, the half-life
values along with our findings on the favored ratio of cis
over trans 1,2-dichloroethene might allow predicition of
what daughter compounds would form and perhaps their ra-
tios. Also, perhaps based on what compounds are found, one
might project to the initial parent compound spilled, even-
though it perhaps no longer existed at the site studied.

The biodegradation half-life values reported in Table
111 represent our findings in the laboratory under our par-
ticular test conditions, We do not suggest that they de-
fine an actual spill condition. From actuval sites where

spills cccured perhaps more than 15 years ago, we have
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trichloroethane in Figure 2, ana LOT tetracniOroethyiene 4. -
Figure 3. »

pDecontamination of Aquifer and water Reclamination,

It was recognized that at a spill site, it would be

‘desirable to have a practical method of decontaminating the

initial spill site and the downstream aquifer to pcrevent
the spread of the contamination plume and reclaim the con-

. taminated watcr. These were the topics of our research re-

ported in Ref. 2, a great deal of which was pased on our
aeration research work in Ref. 1.

An actual spill site was chosen, but before a spray
head aeration system could be designed for the specific
site, it was necessary to dectermine the parameters affect-
ing rate loss of the volatile compounds by spray head aera-

‘tion. Spraying Systems Co., Wheaton, Ill., supplied a ser-

ies of spray nozzles. The series covered a wide range of
water flow rates and spray pattern types as available in
their Industrial Catalog 27. Some of the nozzle types
studied are listed in Table 1IV.

TABLE IV. SOME OF THE SPRAY SYSTEMS CO. SPRAY NOZILES
. STUDIED 1IN THIS PROJECT

Nozzle No. Spray Pattemn Water flow rate gal/min
4 CRC 250 Hollow Cone (45°) 300 at 10 psi
11/28 20 Full Cone (74) 24 at 10 psi
2 H3S Full Cone {75°) 42 at 10 psi
2 H4AT W Full Cone (124°) 55 at 10 psi
2 H 151150 Full Cone (15°) 58 at 10 psi
2 HSO Full Cone (83°) 59 at 10 psi
4 H 154500 Full Cone (15°) 225 at 10 psi
4 RR €5160 Pull Cone {65°) 279 at 10 psi
3/4 Fr-18 Fog Jet 13 at 20 psi
1 1/2 29F=35 Fog jet 25 at 20 psi
11/4 FF-70 Fog jet 50 at 20 psi

The above nozzles were tested individually at well sites with
varying levels of volatile organic chemical concentrations,
ranging from combined levels of contamination of over one hun-
dred thousand 1,9/L to very low levels of less than 10 g/L.
The nozzles were positioned eight fect above the groun; and
sprayed either up or down at varying water flow rates and
Pressures. When the spray pattern was directed upward, the
average distance of water droplet travel was estimated. Some
of the data obtained are presented in the following log Hipc
versus percent removal graphs.

In Figure 4., a plot of log Hjpe vVcrsus percent removal
for six contaminants at total centaminant levels of 11 ug/L,
131 y9/L, 4648 ug9/L and 130,170 ,g/L shows that for a spray
head aeration system, as found or other aeration systems 1in
Ref. 2, the rate loss is the same regardless of concentratiocn
(as long as contaminants are completely dissolved}.
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:ems, that in a spray heod aeration Syttiean, iog dipe \'er'::-._-:,
percent removal is approximately a straight line plot. For
any aeraticon system, onca this plot is established, with at
least data points for two compounds, tlien the rate loss in
the system for any volatile compound can be predicted if
its Hijpc Is known. Also, from such a plot if the initial
concentration for any compound in water is known, we can
predict the firal concentration after vne or more passes
through the spray head system and thus can dJdesign a system
to achieve any (final concentration desired, tincluding
zero. .

Figures S, 6, and 7, show the removal results through
three spray heads, sprayed down eight feet and then up
starting at the samec level of eight feet. The water (flow
rate and psi (enevgy input) waz the same when sprayed up or
down. In each case the average distance of water droplet
travel was estimated. For the same energy input, spraving
upward resulted in a much grrater percent removal in all
three cases. The average water droplet travel distance for

“the upward spray was 24 fecet, 16 feet and 32 feet in Fig-

ures S, 6 and 7 respectively, compared to 8 feet in the
downward spray. From all the data collected, it became ap-
parent that the droplet travel distance was the controlling
factor if the removal rate. For example, this is {llus-
trated by the vinyl chloride data in Ffigure S. In the
downward spray test, the initial concentration of vinyl
chloride was 232 ug/L and spraying eight feet down reduced
the concentration to £3 ug/L, a removal rate of 77 percent,
In the upward spray test run, where the average droplet
travel distance was 24 feet, the initial concentration was
220 g/L and the final concentration was 2.3 pg/L, a remov-
al rate of 99 percent., We can consider the data in two
ways; one, if the eight feet down test was performed three
times in series with a removal rate of 77 per pass, the
initial concentration of 232 1g/L would be reduced to 2.8
\3/L, which is very close to the 2.3 1g/L obtained in the
upward spray test which was equal to a sevies of three
eight-feet droplet travel times (24 feet-8 feet = 3), of
two, we can take the upward spray data and calculate the
percent removal for three eight feet passes in series.
This calculates out to 78 percent removal per eight feet

section.

initial cone = 220 g/L x (.22) = 48 ug/L
- 48 wa/L x (.22) = 10.6 19/L
10.6 19/L x (.22) = 2.3 g/L

This eight feet section removal value for each com-
pound in the upward spray.test is plotted in Figure 5, and
they all fall near the linear curve in Figure 5 for the
eight feet downward spra2y test. The same calculations are
shown in Figures 6 and 7. Thus, it appears that the cvate
loss is proportional to droplet travel distance. 1f the
rate loss is determined for any unit distance, eight feet
for example, w2 can calculate the rate loss for any other
travel distance. '

Early in the spray head research program, it became
obvious that 2 hollow cons 5pray pattern <as undesirabice,
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In & lull cone Spray Pallern, the sSate vcelvne of water
would bLe broken up 1010 Saaller water desplets, tescluing
in higher percent remevals., TFor cesperison, vven <hen noz-
zle SCRC250 was sgprayed cyward, the ponoval rare was alsosy |
identical to the rrmoval rate for nozeoln 2135 spraved down-
ward (Figuve 0)., Of course, the two Lests cannet ke dy-
rectly coampared since the water flow rates at 10 psi are
different, water droplet size grecotly influences rote
loss. The droplet size in the 4CRC250 run was much lavger
than in the: 2H3S run. The elfect of droplet Sige can be
seen in Figure 8, where a series of full cone spray nozzles
was studied. In all three runs at 10 psi, the average
droplet travel distance vas approximately cqual. The major
difference was in droplet size, larger as water volume in-
creased. In Figure 8 the 24 and 42 gal/min heads gave
much higher percent removals. Data points based on this
one series of data do not show much difference belwecn the
24 and 42 flow rates. Repeated runs would probably indi~
cate a prefecrence for the lower flow rate.

Spraying Systems fog nozzles produce the sSmallest wa-
ter droplets. Results with three fog nozzles are shown in
figure 9. The fog nozzles require a minimum pressure of 20
psi for fojging to occur. However, the rtemoval curve in
Figure 9 for the 25 and 50 gal/min runs is almost identical
to the curve in Figure 8 for the 24 and 42 gal/min runs us-
ing full cone cpray nozzles. In Figure 9, the three data
points for the 13 gal/min run appear to fall on a line to
the right of the other twe runs. In this run, 99 plus per-
cent was teing removed, making accuracy of data olots ques-
tionable. From all of the data, it appears that in general
we desire a small droplet, but must weigh droplet size with
other requirements. In our ca2se where the water was to be
purified and then used, maximpum recovery of water was es-
sential. Fog nozzles would result in losses due to parti-
cal drift. Therefore, for maximum recovery it was more ef-
ficient to use [ull cone nozzles.

Additional tests showed that nozzle 2450 gave consis-:
tantly better removal rates than 2H3S. Therefore, 2HS0 was
chosen for the spray head aeration system.

Spray Head Aeration System Design
. The finished four stage series unit is shown in Figqure
10. The first stage to be built was the elevated stage to
the right. It was originally a cascade aerator with a sin-
gle column approkximately six feet tall in the center of a
17 by 17 foot basin resecvoir. The besin reservoir capa-
city was increased and a Y& foot cypress wail box construc-
ted over the tasin to retain all the water spray. A nine
inch air gap was m2incained vetween the top of the concrete
basin and the bo:ttom of the Cypress wall. Twenty 2HSQ
Spray hcads were equally spaced JLet above the water level
in the bacin, spraying upward ot 1§ pui, each head could
hiandle o flow of appicximately €0 cal of water per minute.
The requirement was 1000 g:l/min through the unit., Twonty
spray hcads would handle 1200 gel/min.
The top of the spray paLtcrn was approximately two
feet from the top of the cypress wall., Tina maxinum droplel
travel Sistance was appruxiasately 79 foet, 13 feet up and
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13 feer Jdown. wWe had no ades how the andividaal pozzle
spray patterns would interact with clesely cpaced neighbor-
ing noz:zles. However, the performance of the unit wag ex-
cellent, prempting design and constructicon of three more
units in scries. These units have a concrete reservoir
base 20'x25'x6' deep (approximately 20,000 gal capacity),
The cypress walls are 14 feet high, with a one fcot air gap
between the bottom of the cypress wall and top of the con-
crete wall. Anain, twenty 205C spray heads were avenly
spaced in cach unit just above the surface of the water in
the basin. The pump for each unit handled 1500 gal/min and
the unit received 1000 gal/min from the wells. Thus, the
pump draws 500 gy2l/min from the reservoir. A view down in-
to the cypress walls is shown in Figure 11, After con-
struction of the four staqe aevation unit, it was tested
with water from one well with high levels of contaminants.
Results are shown in Table V.

TABLE v COMCENTRATION OF FOUR MAIN VOLATILE ORGANIC
COMPOUNDS IN WATER ON INITIAL TEST RUM OF FOUR
» STAGE AERATION UNIT

v 9/L .
__ . entering 1st stagel 4th stage effluent
Vinyl Chloride 665 0
1,1,1-Trichlorocethane 1220 0.2
cis 1,2-dichlorcethene 360 0.1
1,1-dichlorcethene 3150 2.0

-

A plot of ramoval data for the first three stages is shown
in Figqure 12, Fourth stage data are not included because
accuracy of data in the 0 to 0.! ug/L range is coubtful.
In Figure 12, it is apparent that the percent removal is
approximately egual for all three stages, as expected. For
example, considering removal data for 1,%1,1-trichloroeth-
ane, approximately §9 percent was removed by each stage.
The first stage received 1220 pg/L and reduced the value
by 8% pesrcent, to 134 ,g/L. The second stage reduced this
value to 15 _g/L. Tne third stage r:=duced this value to
1.6 ug/L. The fourth stages reduced this value to 0.2
ug/L.

The “water drcplat 'size from the 2HS0 nozzles was
larg2 enough to resul: in rinimal loss of water through the
sSystem by spray drifte.
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The data in Table VI jllustrates what the four stage
unit would do if higher influent levels »ure iatroduced.

Table V1 PROJECTED FOUR STAGE SPRAY HEAD AERATICH
UNIT PERFORMARCE ON HIGH CONWCENTRATION
VOLATILE GRGARIC CORTHNINATED WATER

. e/l
Inlet | 1st stagd 2nd stagy 3rd ste3a qth stagd

conc, [ effluent | effluent | effluent | effluent
vinyl chloride 10.060 600 36 | 2.2 0.1
1,1,1-trichloroethane | 100,000 10,000 1,000 100 10
cis 1,2-dichlorocethend 20,000 2,9C0 410 65 10
1,1-dichloroethane 15,000 2,440 390 63 10

Table III shows the percent removed per stage for a
wide range of volatile organic contaminants based on Hjpe.

If recovery of the maximum amount of water through a
spray head aeration system was not important, much greater
removal ‘rates could be achieved than shown in Tables III,V
and VI. “For example, using a 3/4 FF-18 fog jet nozzle
(Table 1V), the rate loss for 1,1-dichloroethane {(the hard-
est compound in Table VI to remove) would be 15,000
wg/L to 150 ug/L to 1.5 uyg/L in 3just three passes,
Even higher remowval rates would be achieved if the fog
nozzle was positioned high. off the ground.

After six months of operation, not only is the
spray aeration system producing water of potable quali-
ty, but it is decontaminating the groundwater. By con-
tinuing to pump water from the wells in the contamina-
tion plume, down gradient movement of contaminants is
prevented. Consequently, the well field-aeration sys-
tem is acting as an effective contaminant containment
and clean up scheme.



CQUCLLULIUNRS

This study indicates that the source of the highly
volatile chlorethene compounds, vinyl chloride, 1,1-
dichleroethene, cis and tvans 1,2-dichlorocthene in
our vaw ground water i3 likely a result of blodcgra-
dation of trichlororthvlene and/or tetrachloroethy-
lene which are found widely spred in the environment
as a result of our wide-spred use of these com-
pounds.

A simple laboratory method was developed for assaying
biodegradation of highly vonlatile chlorinated organic
compounds in water, soils and sediments, and bacter-
ia culture media.

All ¢f the chlorinated methane, ethane and ethene
compounds studied appear to be susceptible to biodeg-
radation in the environment.

A rate of biodegradation technigque, based on the as-
sumption that the degradation slope observed was con-
stant in the test conditions, appeared to provide a
plausible answer or assigned biodegradation half life
values for all the compounds tested under anaerobic
conditions favoring daughter compound formation,

The bacterial population profile of a given system,
which varies seasonally, appears to determine the in-
termediate biodegraded chlorznated organic compound
profile in“the system.

Certain bacterial profiled, for example, will reduce
all the tetrachloroethylene present in a given time,
with the formation of only intermittent trace quanti-
ties of lower chlorinated compounds.

Other bacterial profiles will reduce tetrachloroethy-
lene with the fFormation of all possible lower chlown-
inated coumpounds puvesent.

The resulting concentration of the lower chlorinated
compounds may be dependent on the individual half
life of each product and the rfavored end product of
biodegradation in a given system,

For example, biodegradation of tri- and/or tetrachlo-
rocthvlene favors the production c¢f cis over trans
1,2-dichloroethene by a factor of appcoximately 25:1.
Therefore, while the biodegradation half life of the
two comgounds (cis and trans), in a bacterial profile
systen where they are formed, is long and gechaps
equal, the concentration of cis will always be much
greater than for trans.,

Using an estimation of bicdegradation half life tech-
nigie for the families of chlorinatecd compounds stud-
ied, we may be able to understand and predict the
chlotinated organic profile and transport in an envi-
ronmental system after introduction of any single
member of the family.
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11.

12.

Field data from actual belcw-ground accidental spills
of these halogenated parent compound in Florida and
other states has confirmed our laboratory biocdegrada-

tion results.

Tentative conclusions are presented for specific bac-
teria activity in the biodegradation of tetrachloro-
ethylene under laboratory conditions.
spray head aeration is very effective for removal of
a .wide range of volatile organic contaminants in
water. No forced air is necessary. Spray heads are

ide range of applications.

Predicting performance and designing systems is now
possible based on Out research, design and

application.
are; water reclamation and

Merits of such a system
reuse, prevention of contaminated plume spreading in

the aquifer and aquifer decontamination,
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. CHAPTER 3

LINING MATERIALS AND LINING TECHNOLOGY

3.1 INTRODUCTION

The purpose of lining a waste disposal site is to prevent potentially pol-
luting constituents of the impounded waste from seeping from the site and
entering the groundwater or surface water system in the proximity of the
site. The pollutants, as discussed in Chapter 2, include organic and fn-
organic materials, solids, liquids, gases, and bacteriological species. In
their performance 1iners function by two mechanisms:

a. They impede the flow of leachates and thereby limit the movement
of pollutants 1into the subsoil and thence into the groundwater.
This requires a liner material having low permeability.

b. They absorb or attenuate suspended or dissolved pollutants, whether
organic or finorganic, and reduce their concentrations so that
they fall within the ranges set by the EPA for groundwater., This
absorptive or attenuative capability 1s dependent largely upon the
chemical composition of the liner material and its mass.

Most liner materials function by both mechanisms but to different degrees
depending on the type of liner material and the waste liquid and its con-
stituents, Membrane liners are the least permeable of the 1iner materials,
but have little capacity to absorb materials from the waste, They can absorb
organic material but, due to their small mass, their total absorption is
small, Soils can have a large capacity to absorb materials of different
types, but they are considerably more permeable than polymeric membranes.
However, the greater the thickness of a given soil, the Tower the flux through
the liner., The choice of a particular liner material for a given site will
depend upon many factors which are discussed throughout this Technical Re-
source Document. In this chapter, the major candidate materials for use as
liners are discussed.

For the purpose of this Technical Resource Document, we consider a liner to be
a material constructed or fabricated by man., Such a definition includes not
only synthetic membranes and admixes but also soils and clays having low
permeability which are (1) either brought to a site or available on the site
and (2) remolded and compacted to reduce permeability.

Liners can be classified in a variety of ways, such as construction method,
physical properties, permeability, composition, and type of service. These
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d. The higher the moisture content during compaction, the more criti-
cally important is the density obtained, e.g. a small decrease in
density (1%) may result in a permeability increase of one order
of magnitude, .

The subject of soil permeabilit& will be discussed further in Chapter 4 and
5.

Chapter 4 will present more detailed information on the interaction between
liquid chemistry, clay physicochemical and mineralogita) properties, and
permeabiltity. The discussion will be made in the context of soil Yiner
failure, f.e. an increase in permeability beyond the designed value.

Chapter 5 will present the information required to desfgn a soil liner, the

use of this information, and the permeability values to be reached in dif-
ferent circumstances.

3.3 ADMIXED LINING MATERIALS
3.3.1 Introduction

A variety of admixed or formed-in-place liners have been successfully used in
the impoundment and conveyance of water. These linings include asphalt
concrete, soil cement, and soil asphalt, all of which are hard-surface
materials. The amount of experience in the use of some of the admixes in the
Yining of sanitary landfills and the lining of impoundments of brine is
limited, Materials of this type have undergone exposure testing in contact
with municipal solid waste leachate {(Haxo and White, 1976; Haxo et al, 1982}
in one EPA research project, and are undergoing limited exposure testing in a
second project with hazardous wastes (Haxo et al, 1977}, In this section
the following types of admixes are discussed: hydraulic asphalt concrete,
so0il cement, and soil asphalt, Bentonite clay is also discussed in this
section, as it {5 usually a processed product which is spread and mixed into
on-site soil, and thus can be considered an admixed material.

3.3.2 Hydraalic Asphalt Concrete (HAC)

Hydraulic asphalt concretes, used as liners for hydravlic structures and
waste disposal facilities, are controlled hot mixtures of asphalt cement and
high quality mineral aggregate, compacted into a uniform dense mass. They
are similar to highway paving asphalt concrete but have a higher percentage
of mineral fillers and a higher percentage (usually 6.5 to 9.5) of asphalt
cement. The asphalt used in hydraulic asphalt cement is usually a hard
grade, such as 40-50 or 60-70 penetration grade. These harder asphalts are
bett;r suited as liners than softer paving asphalt (Asphalt Institute,
1976

A major factor in the design of a hydraulic asphalt mix for use as a liner to
confine wastes is the selection of an aggregate that is compatible with the
waste. For example, aggregate containing carbonates must he avoided in HAC
Tiners for acidic wastes.
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Hydraulic asphalt concreye can Qe compacted to have a permeability coeffi-
ctent less than 1 x 107/ cm s™%, It {s resistant to the destructive wave
action of water, light vehicular traffic, and effects of weather extremes
(temperature). Such asphalt concrete is stable on side slopes, resisting
siip and creep, and retains enough flexibility to conform to slight defor-
mations of the subgrade and avoid rupture from low level seismic activity.
Asphalt concrete liners may be placed with conventional paving equipment and
compacted to the required thickness (Asphalt Institute, 1966).

Styron and Fry (1979) used 11 percent asphalt in a two-inch asphalt concrete
liner to obtain the necessary permeability. Haxo et al {1982) used a nine
’ percent asphalt concrete, but after one year of exposure to leachate from a
| simulated landfill, determined that due to potential inhomogeneities in the

admixed materials, resulting from inadequate mixing or compaction, a liner

thickness greater than four inches may be necessary to contain wastes {Table
l 3-3). The HAC liner examined after 56 months of exposure was in good condi-

tion; properties had changed very Tittle since the first specimen was ex-
i amined at one year of exposure. A study by Southern Czlifornia Edison showed
i that an optimal compacted thickness, for a pond holding primarily water, was
‘ i;gs;ayers of two inches each for a total thickness of four inches (Hinkle,

' The quality of the finished liner depends on the compaction during placement
(Bureau of Reclamation, 1963, p 40). The liner should be compacted to at
least 97% of the density obtained by the Marshall Method (Asphalt Institute,
1976) or less than 4% voids (Asphalt Institute, 1981). Hinkle (1976) found
that a voids coqfent teﬁ? than 2,5% produced a permeability of less than 0.001

r ft/yr (1 x 1077 cm s°*), as shown in Table 3-4. Samples containing 8,5%

i asphalt at 97% compaction, in a pressurized permeameter, showed no observable

flow {Hinkle, 1976).

Before placement of the liner, the subgrade should be properly prepared. It
should not have side slopes greater than 2:1 and preferably no greater than
3:1 (Asphalt Institute, 1966). The soil should be treated with a soil
sterilant to prevent puncture of the liner by weeds and roots (Asphalt
Institute, 1966). Mixtures of sodium chlorate and borates are examples of
such soil sterilants (Bureau of Reclamation, 1963).

i Asphalt has been used for centuries as a water resistant material. More

recent usage has shown that asphalt materials also are resistant to acids,
i bases, inorganic salts (to a 30% concentration) and to some organic compounds
found in industrial wastes (Asphalt Institute, 1976). Asphalts are generally
not resistant to organic solvents and chemicals, particularly hydrocarbons in
which they are partially or wholly soluble. Consequently, asphalts are not
effective liners for disposal sites containing petroleum derived wastes or
petroleum solvating compounds such as oils, fats, aromatic solvents, or
hydrogen halide vapors. Asphalt does show good resistance to inorganic
chemicals and low permeability to corrosive gases such as hydrogen sulfide
and sulfur dioxide. v
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are of low molecular weight, e.g. asphalt, and may interact adversely with
many wastes. Some of the new materials that are being introduced are of high
molecular weight or contain polymeric additives which improve their dura-

bility. .

In this section,- the following materials are discussed; airblown asphalt,
emulsified asphalt, urethane modified asphalt, and rubber and plastics, in
either 1iquid or latex form,

3.5.2 Air-blown Asphalt

Membranes of catalytically-blown asphalt are the most commonly used sprayed-on
linings. The asphalts used in making these membrane linings have high soften-
ing points and are manufactured by blowing air through the molten asphalt at
temperatures in excess of 500°F in the presence of a catalyst such as phos-
phorous pentoxide or ferric chloride. To prepare the membrane, the asphalt is
sprayed on a prepared soil surface at a temperature of 400°F, at a_pressure of
50 psi through a slot-type nozzle, and at a rate of 1.5 gal yd'z (Bureau of
Reclamation, 1963, p. 80). The finished liner is usually 0.25 inch thick
(dureau of Reclamation, 1963, p. 79), formed by two or more passes of the
spray device and overlapping sections by one or two feet (Clark and Moyer,
1974). It can be placed during cold or wet weather, in large quantities, by
mobile equipment (Bureau of Reclamation, 1963, p. 10). Sprayed-on membranes
retain their tough flexible gualities indefinitely when properly covered and
protected from mechanical damage (Asphalt Institute, 1976). The actual
placing of the earth covers on a sprayed-on membrane may cause some damage to
its integrity..

Studies have shown the addition of 3-5% rubber improves the properties of the
asphalt by inducing greater resistance to flow, increased elasticity and
toughness, decreased brittleness at low temperatures, and greater resistance
to aging (Chan et al, 1978, p. 17).

Bituminous seals are used on asphalt concrete, portland cement concrete, sotl
asphait, or soil cement linings to close pores, thus improving waterproofing
or when there may be a reaction between the stored liquid and the lining, The
two types of seals ‘usually applied are:

a. An asphalt cement sprayed over the surface about one gt yd‘2
to form a2 membrane about 0.04 in. thick.

b. An asphalt mastic containing 25 - 50% asphalt cemenE? the rest
being a mineral filler, squeegeed on at 5 - 10 1b yd~<,

Installation of sprayed-on asphaltic membranes is usually done on a subgrade
which has been dragged and rolled to obtain a smooth surface. If there is an
excessive number of irregular rocks and angular pieces, a fine sand or soil
"padding” is necessary for good membrane support (Bureau of Reclamation,
1963, p. 81). Covering protects the membrane from most mechanical damage.

A special deep penetration formula of liquid cutback asphalt was applied over
natural-on-site soil at a rate of two gal yd‘z. The seepage rate, in this
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APPENDIX A (Cantinued). PROPERTIESY OF UNEXPOSED MEMBRANE LINERS
F —————————— = :
Pulymar : Paiyvinyl thiorige PYCeRiten

Liner nusberd ’ a7 [T 1] 924 9 52

Glrgction
of test

Anslytical grocerties

Soecific gravity 1.24% 1.255 1.308 1.283 1.294
Ash (db), ¢ ‘ 5.2 2.80 5.87 5.84 4.94 9.45
Yolatiles, % 0.0 0.17 0.0 0.23 0.12 0.3%
Extractadies {(do), % 38.13 33.48 25.17 32.7% 32.2

Physical orapertiey
Merage thickness, mily 22 20 1l 20 11 0
Tenstle strengtn, psi Maghing 020 339% ms 2435 3878 1.89

Transverse 2768 2910 Joas 2148 302§ 1005
Elangation at break, % Maching ns 12 14 245 ns 150

Transverse 41% 138 328 255 50 178
Tangile set, % Maching 192 102 196 4) 98 36

Transversa 07 101 20% Q 117 18
$-100, psi ' Machine 1250 1870 194 1518 1750 1Lrs

transverss 1110 1600 150 1383 1420 8580
S«200, psi Maching 1829 2510 2718 2170 580

Transvarsa 1589 190 198 1889 05%

_ Tear strength (Ot C), ppi  Maching M0 460 410 435 400 90
- Traagverse 235 410 1% 178 b1 H30)
Puncture resistance

Stress, 'bs 7.4 n.8 17.0 7.4 0.5% 62.3
Elongation, in 0.68 0.56 0.48 0.62 15.90 0.49
Thickness, mils 2 11 20 a0
Hardness, ODurometer points
S sa¢ resding 5A #0A a2 828 184 594
Eacosurs congitionsgd 8o, lm ) fu.im In ™ 8u,Po Y

- __ - _— ]
dinatytical properties: specific gravity snd ash, ASTM D297: volatiles, percent loss of weignt after
two hours at 105°C;: extrectablas. Matracon method (ASTM D421, modified).

Pysical properties: tensile, siongation, modulus, and set, ASTM D412; tear strengtn,

ASTM D62¢4; puncture resistance, FTMS 1018, Method 2085; nardness, ASTM D2240.

BContractor'y liner numsers. & « fabric-reinfarced.
€Elongation a4t saximm ttress.

CExpasure conditions:
- Primgry
v - Secondiry
Im - Immgrsion
Po - Pouch lest
C3 - Collection dag
LS - Linar for simgiater
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8yl
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Thrchnesy, . 2.2 2.4 4.% 4
lesis of agyreqates
Particle shie distribut on of Jgyregale
Passing 4 wesh, X 90.7 ".4 .y m.2
. « "2 éL.o 6.1 0.8 5.8
- s °.3 4.1 .9 51.7 ny
. n *.1 3.1 n.? »a 0.}
. 5 * .z 19.4 21.5 »m.2 8.5
* W *,x .2 2.4 2.4 1.4
= 2w * .3 6.6 1.2 15.0 1.4
Satl Lesss
3ad eguivalent . vee 23 n
Liguid |imit v 17.6 17.0
Plastic Vimnt . won-plastic oa-plastic
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Aspnait tesis
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lors aising o o A vas
Eatracted frum core a“ [ ¥ f .
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Properitses of wewaposed jamples
wnsity, g/ce) 2.7 2.416 2.16% ‘«, . .0
tosid 1.9 150.8 135.4 {&ry I»m.
voids rat e {vol. vords/vel. solids), 3 .4 2.9 ven ja.e
waler semil, ml 1 1] ] w
Confficiant of permeabil ity, o sec-i 1.2 s l-¥ 33 s Y 1.5 s lo-6a 1.7 a 1073
T
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. APPEMIIE B-1 (Continued). CTPOSLVION ARG PROPERTIES UF AUNLAES AMD ASPMALT MEMURANE LINERS - GRENPUSED D AF iER EXFOSURE

Soll aphalt

Ba3 I Canpos it ion
1.} parts S0-10 pen
preing siphalt,
100 parts per dygreyele

3.0 paris 6D-)0 pen
PNy diphalt,
00 parts per egyregaln

Properiivs aftef of eaxposwry®
Density, 41 receswved, gfin

%5 poarty Wwid,

S party Kaodis clay,
10 parts type 5 cument,
8.8 parts water

7.0 parts -0
Viquid asphatit,
WO pacts wgreyata

2.4m 2.400 e 2.6l
Uensily, dry, ‘ll.‘ 2.0 .0 sue (R}
Yoids ratis 4f received, 3 22 1.5 es 5.2
Yoilds ratio, Wy, & [Aunber of saplus) .21 1.9 {¢) aer 2.1 (3)
Mater content, g wiler per 100 g ory .
300 1% {nusier ot saspler) 1.00 (3} v.45 {4) e 9.6 1))
waler wiluble swolids extractud, § {membur
of semplen) J.00n (U} 0.0t {2) .o a.le (1
Comgress ive stresgih, pil 42) n 1] 3
Parcent of urigimal 15 1 [ 74 1.2
Coulticlent of purmeability, cm sec-l 1.4 5 10 1.5 2 10-Y 1.5 a 108 (1)¢ 1.)a lo8
(A samples) $.3 1 10 SRR a0 x 0t ) 2.0 108
e ————
Properties after So -n-s_n of expoyures
Semiily, 0 nui::’. sl 2.542 : 2.47) en .07
oLy, dry, ¢/ .l 2.5 2.019
Voilds ratio, as received, £ 4.1 4.6 P 5.0
Yoids ratie, @ry, X (mumbor of samples) §.1 (2} 1.6 (2) 1+.3
Meler conlunt, ¢ nater per (U0 g ary
sl idy 1.08 0.% .51
Waler sohuble 30tids exlracied, 3 {meber
of sauples) 8.016 {2} o.u (2) . Q.40 {2}
Cospressive ticungth, psd (mmber of
samples) 258 (2) m 182 (9) 2% {2)
Purcent of originat ’ [ ] & 4
Coufiicicat of permesdility, ¢m sec-l -7 <109 1.2 s sy 0.8 2 109 |1)0
B — ———— 2.7300% (8 2.7 21077 (9)
4.3 9 107 {1 .
1.2x 105

Measures on speclmen molded accordiag to ASTM O 550. Met density. 2.2:5 ¢ ol {146.4 » ft"l.

'Asphn concrets snd hydraniic asphalt concrete tmmarsed in waler at 60°C; sail cemmnt and soi} atphelt tmmorsed at room tespsratwrs.

“Mzssured an 2-Inch corc. cut from Dimer speclmcns .
YDats for top LT} and buttos {B) of core are showa.
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APPENDIX I

"Battling Groundwater Pollution”
"Hot Mix Keeps Landfill Sanitary"

"Asphalt For Envirconmental Liners"”
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Ly soTa L e P .
:‘ﬁ??,{%"?v LT 7' (- ¢ (7 tlli.’ '
'! ‘;_-‘-3-_-_‘-;—’;:- MIX SPECIFICATION AND : % ;
i GEERTER DESIGN VALUES #7 b
i T hEge Specification &= LosSsn S D
PR Sizve % . . /e
. sim fasleg  Duige Marshall Oata o ’,/\_,,.
T w100 100 Subisty 1s0 \ 70 & /,
%" 80100 2 Flow nz
¢ &p 60 Voids 40 s
] 3060 45 e,
i oty 27~
2 n%  n ey
S0 525 12 /]'S
100 414 et

% Asphait 6080 6

20 310 E &j-'giz-—---...::.v.._--.-

) - s S g ) &7 3 S M 2 treg
Persennel consorned wilk the sanitary fendfill and present during canstruction,

Soecialist, Divielon of ~I.»
Solid Wasts Manag M. Pennyyivanis O men ranmental Ressurces; q-.'
Patick MeKanna, Loadill Maneger; sa{ David Trenlhr, fivil Engineer, LeVas, "’

tos,
. ( ) .
*wk ewosuim of s0lid waste disposal is one of the major Columbis Asphatt falion, of Bloomaburg, is pav-
l dilemmas of our clean-air-and-clean-water-conscious ing the second and Ihird seclions, bid as one Job. The
soclety. work Involves preparation of the subgrade, incorporation
Nearly svery community faces it. Soms cities near the  of french drains (a trench backfilled with stonas) to pre-
ocean dump garbage and pump raw sewage into the sea.  vent hydrostatic prassure, paving a two-inch dense-graded
But 80 percent of the solid waste in the United States is  asphalt concrete lining, and placing a 0.75 gal/square
disposed of on land. In years past, it was simply trans-  yard asphait cement membrane. .
ported ta an apen dump and burned. But not anymore. A conventional paver places the hot-mix which Is com~
Open dumps are being replaced by sanitary landfills in  pacted with a vibratory ralter. The asphait cement seal is -
which layers ol waste are covared with layers of earth, sprayed in two spplications over the paved surfacs to
(.Q:l(e;wsm the landfill can ba converted infc parkland or  ensure watertightness. The distributor has a 12-{cot ex-

, some other useful purposa. Yet, even sanitary land-  tension bar.

\ Lilkcan pose a pollution probiem. Rainwater dralning into Leachate draining to the asphalt lining is collected by
~snlaminated material can carry it down into the ground-  pipes which feed into two large holding tanks, it is then
water. This leaching process can pollute wells and streams.  pumped back over the landfill to speed up decompasition.

i | The Columbia County Solid Wast#é Authority in Pennsyl-  Eventually, leachate will have to be shipped to a sewage
vanii has overcome this leachate préblem by building an  treatment plant for turther processing. .(’[ T2,
asphalt-tined sanitary landfill that meets stringent requira- Tha consulting engineering firm of LaVan, lng,, of Har- e

snis established by the Pennsylvania Department of En-  fisburg, was engaged to psrform a Teasibility study and 5

t .onmental Resources. jater designed the facility to mest stale reguiremants as 6
1 The facility, calied the Columbia County Sanitary Land-  set by the (egisiature. -
lill, is located on a county-ownead farm four miles esst of Projacting the rate of applications mads to the Pennsy!-

the Buckhorn Interchangs of Intersiate 80 jn northeast vania Departiment of Environmantal Resources for sanitary
. Pennsylvanis. Built in stages, the {andfill will sventually lsndtill permits, thers are indications that upwards of 7C0
, grow to 50 scres in size. Tha firs stage, completed last  sanitary fandfills could be required within the next dacads.
June, consisted of 1.8 acres now nearly filled with wasts.  Assuming a median site size of 100 acres, it Is quite pos-
A second slage of approximately three acres was paved  sible that ever-increasing volumes of both industrial end
! in July, and a ssction of about the sama size will be built  municipal refuse will require an additional 70,000 acres
1 this tail. of enginsered sanitary landfills in Pennsylvania alone dur-

p ng this ten year period.
From his office in Harrisburg, Mr. Lubold providss Institute engl ing yeerp
! naering service In Pannsylvania. He Joined the Instilute in 1068
l H inasr .{ For-an example of how an abandoned gravel pit and rock quarry
:;: l::ﬂ": hog _ing praduate of Pennsylvania Stats Univer r was converted to & senitary landlill, see article, “Line It and Put
, pecialist in highway engineering and materials, he was It To Use in Apsit 3973 issus of Asphatt magazine
. previously wilh the Pennsylvania Highway Depariment. ’ . -
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Lanchester Corporation’s landfill facility demonstrates the application of the hot-mix asphalt liner. At left (light area)is the
prepared subgrade ready for paving. At right is the hot-mix liner with the 14 inches of clean earth atop (rear background)and
the landfill materials being placed atop it (right rear). .

' .Hot-M ix Keéps. Landfillls Sanitz;ll).z.

anitary landfills are sites for  rivers and ground waters. Hot-mix makes the perfect liner for

the disposal of waste liquid and The State of Pennsylvania is taking  the landfills because it is easy to put

solid materials, there to slowly  lacge strides in the development and ~ down, follows the contours of the
decompose safely and out of  construction of proper sanitary landfilt  land, is not subject to breakthrough

£ One big problem with sanitacy  sites, and one of their quality in-  from compacted objects (as many films
«andfills is keeping them sanitacy.  novations has been the use of hot-mix  and fabrics are) and makes 4 liquid.
Precautions must be taken 1o avoid asphalt as a landfill liner. Hot-mix is  tight seal. This latter point is especially
any contamination from waste proving to be an ideal barrier material,  Important in the containing of
. materials getting into the sutrounding  to keep liquids inor liquids out: inthe  leachate. a liquid residue which ac-
environment, particularly creeks, case of sanitary landfills, it does both.  cumulates From the landfill operations

v
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o }is, in mary cases. collected and
¢ .ed before release intd waterways
e re-used as a wetting-down agent for
‘i Spndiiil.

v Ser important Pennsylvenia

| aent has been the usage of a

nuard highway wearing course, ID-
'1 iee table for composition), for the
andfill liner paving. Although this
nixture is not a “hydraulic” mix and
L es” not meet permeability
equirements, this *is overcome by
reating it with a seal of AC-20 applied
1l » quantity of 0.6 gallon per square

' .d in two applications of 0.3 gallon

ser square yard each.

l"ly formulating this mixture around
1. Pennsylvania Department of
Ttansportation 1D-2 specifications,
1' nasylvania Department of En-
if snmental Resources (which has
urisdiction over sanitary landfills) is
weured of receiving quality material
it 1 workmanship and also led to an
<unomic advantage since contractors
ire dealing with a familiar mix.

leader in the concept of quality
£ operations is Lewis R. Frame,
¢ the Lanchester Corporation’s

iite ..eat Honey Brook, Pa., (about 40
Tlles northeast of Philadelphia). The

mmercial Lanchester operation

:uvers some 528 acres in all and has
]| in operation approximately 18
1 snths. At expected rate of use (about
1,00 tons of refuse accepted per day),
its useful life will be approximately 25
y ars.

' “From the start, | thought the key
element in a landfill operation was to
¢ the job cight,” Lew Frame said.

lince ! intend to be in business for a
long time. want my Facility to be an
] set, nat a detriment to the communi-
i, and aiso have to meet especially
stv mgent enviroamental con-
oy lefa.. o8, it was imperative that no
e, rners Ee cut in our operation. Since
this facility will also be handling
\mnrdous materials, it was also essen-

1l that quality and care be used
+urhout.” How well he's succeeded
iy als can be seen by the fact that

- 43 received numerous writeups in
wagazines and rewsproers commen.
ling on the quality of his operation,

"us received visitations from en-

[

- tammm

CEE o we e s Sm————

Pa. — Wepring — 1D-2
Pasing Required .
Sieve Compesitien

wr 100
o 80-100
4 45.80
] ‘ 30-60
1] : 20-43
30 . N [ 2.
50 323
100 414
200 _ 310
Bitumen, % By Weight .
Stone 4580
Slog 70-108

(Abovc) P.wed Iar;dflll site near Bleomsburg. Pa. mufy for hndf:l! apmxhaus o .
begin. (Below) Sealing the hot-mix liner with a spray application of AC-20 ta pre-
vent liquid leakage.
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...because whatever you put
into a pond, reservoir,

] lagoon, or landfill

7 A% you want to Keep there!
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long before it was used
for load-bearing.

Thousands of years before. Asphait,
or “pitch” in its natural form, caulked
the seams of the world’s sailing ships
and weather-proofed the roofs

and walls of post-cave domi-
ciles. In the days of the Pharaohs,
asphaltwas used to mortar to-
gether rocks laid along

1 Recycling and composting non-toxic waste
materials by a natural drying process

2 At Ludington, Michigan, water storage faciiity,
water pumped in during off hours s reieased
to run electricity-generating turbines during

peak hours

the banks of the Nile to prevent ero-
sion. Even earlier. it was used by civili-
zations of Mesopotamia and the Indus
Valley to water-proof tempie baths and
water tanks. Notorious for plaglarism,
the Romans borrowed the idea for

their own baths, resernvoirs and aque-
ducts,

it wasn't until comparatively recently
that John MacAdam engineered mod-
ern road design and "paved the way”
for the use of asphalt in its familiar
load-bearing form.

Today, asphalt is again finding favor
as a material for storing and process-
ing all kinds of materials because it
offers both essential properties—
water-proofing and load-bearing.

Hot Mix Asphait liners {ake on the

Jobs—keeping sanitary land-
fills sanitary; storing toxic materials
and preventing their escape into the
surrounding environment; making it
possible to treat and even recycle liq-
uids and solid wastes: and, of course,
keeping clean water clean. No other
emnvironmental/hydraulic lining mate-
rial even comes closel

was used for water-proofing ]

i

]
1
]
]

b
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All things considered, theresonly -
one possible reason to use anything other than
asphalt for your containment system.

C3 OO OO D O oo B

paper. st least . . . let's soe winy
Hot Mix Asphalt ends up My in
fromt.

LIQUIDS se
naphan

by oxidation combined with steady
traffic. Used as a lincr, there s litle
aryy oadciation and, of aourse, o skeady
raific. Purthermore, to virtually etim-
Inate porosity, a higher percentage of
aphaitic birder s Lsed and e mste-
rial more densely compacted. Qener
ally, liner specifications require volds
of less than 2.5 percent which ks well
within installation capabilities.

ASPHALT pevesmen

Is punchare-prool

Membranes may do the Job well
enough, for a while. However, they suf-
Fer from a serious drawback—sharp
objects may puncture them and con-
stant abrasion may wear holes. Worse
yet. you're not Hiely to become aware
ol leakage unti considerable envt-
ronmental damage has been done.

There are two dimenaions W the
matier of staying power. First, your
Hner has © remain for
as long 88 you wert it to. Clays, for
cxampide, tend o bresk down and lose
their leaieprool In time.
Then you also fce the problemn of
uwanted plant tife taking over. Be-
Ing nert and stable. Hot Mix Asphait
minds Iis own business.

Second, your Hver masy be subject
10 waves of caurents, and it's ahvays

these hazards better than any other
material, It may scrunch down a bit
but ¥ wor't crack!

ASPHALT contorms

w0 hreguiar sarfaces

Tawvironmental containment sys-
temns are, sfter all, baging with curnves
and undulations as welt as fiat sur-

perhaps
scsthetics, are llable 10 be detiber
ately irmegular, with bumps and
mounds along the bottom and sides.
and a free-form shoreline. Here's
amother wity Hot Mix Asphalt excels.
It can be Installed uniformly over
simost sy terrein configuration. (As
you know, rigid Hners have special
problems with thisl)

ITSMMWM
wakes asphall easy to clean

Anyone with experence . . . per
haps sad experience . .. with any kind
of long-tenm comakment system real-
Izes |t has lo be cleared out petiodl
cally. o problemn getling equipment
In (and out!) over a Hol Mix Asphiait
liner. Something else s worlh polnt-
ingout. Because of entra compaction

during installation. the surface of
a Hot Mix liner Is smoother than
usual which makes the actual clean-
Ing process casler.

ASPHALT wour soin

forces with wasie materiaks®

Asphalt can handle toxic materials
nonmally difficuit to store, Including
sludge, brine, cosl siurry, and marry
acids. This means that whatever you
put Into your containment system
Sty there 83 b rather than chemically
altered.

BEING est. aspnan

docen talnt drinking waler

Thia is a speclalized attribute but
critical for reservolrs. Nothing gener
ates uproat faster or more vocaity
than tangy or discolored drinking
water] o wonder Hot Mix Asphait has
been linlng reservoirs and dams for
years.

"Certain petroieum solients. however,
can affect Hot Mix tiners and ol her taxc
Hquids rmay affect certaln types of aggre-
gales

Froms ol this & would seem that
Hot Mix Alphakt linecrs swrvive

3 Actioe seumge seration treatment faciity

& Pou cond shurmy siomge pomds st Hokave Ot
erating Station i Memdn

B Asphait fining undenusy 3t Soudh Mountait
Reserolr in the Phoenix. Arizona. ares

8 Sevange trestment MQOON usder ¢ onstAxction
in Linion Clty, Mic higan

and behind. Soom youws Hwer
springs leaiss — lots of them| - Hee




The EPA decision
acknowledges
landfill liner

experience

Citing more than 300 “problem”™
{andfiils. some of them endangering
the heaith of thousands of people,
the Environumentai Protection Agency
(EFA) has banned the use of clay as 8
primary liner for both sanitary and
hazardous waste landfilis. £PA's view
Is that pollutants enter the pore struc-
ture of clay and evendually work their
wazy through. Such liners may be waker
retardant but hardly water-proof,

If nstural masietials and fabric mem>
branes don't do the job, is there solkt
evidence that Hot Mix Asphalt does
do the Job? EPA thinks so, listing Hot
Mix Asphalt as an accepiable liner for
sanitary landflils. bul let's see what
experiences and resulis prove our
contendion.

sylvania was lining sanitary landfils
with asphait. Thels standards sre
widely used in other states today

PENNSYLVANIA

was alse a leader in developing
"closed loop” treatiment systema. A
secondary pond collects leachates
drained from: the bottorn of the pef
mary pond. They can be hept and
rejeased from there or sprayed back
over rew effluents in the primary pond,
calfected and run through the joop
apain unth ready fof release. Hot Mix
Asphait lines the secondary pond as
weli since |t does require frequent
cleaning,

HOT M'.x Asphalt replaced

conctele years ago in the Ames, fowa,
Solid Waste Resource Recovery Sys-
tegn. the first [ulf-scale municipat faci)-
ity producing refuse-derived fuel for
an electric ulility. The garbage con-
lained so many jagged edges and abra-
sfves that othver liners—proprielary
surlace mixes, trap rock epoxy. and
even meial-impregnated poc - soon
wore through. Finally, and In admit-
led desperation, they tried an asphall
overiay on one sectlon. It worked so
well they resurfaced the entlre floor
with asphalt and found it lasted two
ar three thines as long as any other
material. in the lang Tun, asphalt
prover) about FIVE TIMES LESS TXPEN
SIVE than any other llnet materal

COAL i1 i renticyreamea

that Hod Mix Asphall makes the Ideal

Sewage aerition igoon a WestAekd, Mew: York,
B I STRaBcOwmmunily irtalment e Ny

base for coal storage piles at terml-
nafs. Asphalt contains the coal and
provides a load-bearing surface for
getting it in and out and aiso keeps
it from: absorbing ground moisture.

SPEAKING . sioring oo

coal slutry I3 one of the trickiest of alt
malerials to store and recover of all
organk fuels. 1F's messy and unsightly,
and there's atways the risk of fire
the coal dries put. The most effecthve
system IS a pord where the siumy
stands untll coal sollds settie ang
excess waler can be skimmed off the
top. In Nevada. a 20-day coal storage
system consists of lour ponds about
400 leet across and 30 leet deep.
Hot Mix Asphall of course. was the
enly practical liner . . . impermeable
and sirong.

Sandiary andAit showing trerch o colect and
draier leachale Into cotection pond.

but theyre

" Ponds make a great amenity

apaininthe...!”

Betatae dusehipers ol e e
duntiti intastral commeren
BLsine se Projed Is by
IO RL T CRICrs BT st il
PATAe G Brey eidluld iy Tharrk ot
ponds and the apportaris 10 oot
Die elenbhon with gesthcins Ay
prowst ss vnhaoced By geaad o
tront o d banadsegped crces windeg
Hiewarth Tihe prope,

Wiy s riore of a Bother! Fonggs ar
creehs haw 10 be m
this raisved TN guestion as Uy how
an:d e How DUy

ams Hot M

el

Fra bt whal
-\n’u:m‘.’ ta nitf

Avsitiein s’
Can Pave (sl Delow the sartacd
dhli#e o et tiral shorciion:
Manmy allrat e ponds
dAre frgithy Hned with g~
Phail sinte itis campal

NOPA  National

Asphalt
§ Pavement
xR4T Association

Hot Mix Asphalt

is the answer for
those unable to
afford complete
treatment facilities

Sealier companies and locsal
governments are caught ln the

by
the proteis-rich plants — caitabis,
baitrushes, duckweed, or weder
Inyarintiu — spd uminiyg tvess for anl-
mal feed.

witfienetural epromatty 0o fastos
I e eaponed boosun acd
;l\l'
Anphaly clees sl aathe Eurgae
heetlare B Can be Diende g with ditter
R o e enbge s ol agogre
AT T SO ST ey
M walholsl N g AT NEYRNTEY
Afrale o AL v d waler
paetinealile bl pwbich peronts some
prant praciration without onscking
T el tom v (3 satag 100
Bep the anng s hy ot ¢t wHh Hot
e Asphait? s l) bhe e ease of
Ping arie] v e hAants o Coston s
e e bouteen
K¢ HAE et s e B At
i ey whithee el

Lion of strenglh, durability, Nexi

bBiily yesistance lo hazardous
muterialy, and. ol course, imper
meabiily. sne might wonder why
Hat ix Asphiall haant been used
alk along to bine containment sys.
tems. 11 d wdy, asphall is the vic-
i ol iy 0wl SUce ens ds Lhe most
popuidr roadway paving material,
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APPENDIX J

Hazardous Waste Quantity Calculations Based on
Materials not Delivered to Pagel's Which EPA
Included in its Estimate; Summary of
Alternate HRS Scores



Hazardous Waste Quantity Calculations Based On Materials
Not Delivered To Pagel's Which EPA Included
"In Its Estimate

S

#1. 75-33 Gale Products 1,592 gals
54,080 gals
(1040/wk x 52 wks)

55,672 gals

#2. 75-34 Commercial Wire - 18 55-gal drums
(Metal hydroxide sludge)

{900 gals] (18 x 50)
#3. 75-35 Belvidere Hardware - 20,000 gals metal sludge

#4. 75-36 Automatic Electric - 16,000 gals caustic sludge

#5. '75-37 Automatic Electric 18,000 gals acid sludge

#6. 75-80 Midwest Plating - 16,000 gals plating waste

#7. 75-81 Midwest Plating 4,000 gals plating waste

130,572 gals
40 C.F.R. Pt. 300, App. A, Section 3.4 conversion factor: 1 drum = 50 gals

130,572 gals + SO = 2611.44 drums

2737 drums (final EPA score sheet)
2611 drums (material not received as calculated above)

——

126 drums

HRS score for Hazardous Waste Quantity of 2



Appendix J - Summary of Alternate HRS Scores

Scoring Based on Facts
HRS Work Sheets EPA 1984 AW B* c* p*
Ground Water Route
observed release 45 0 0 0 . 0
route characteristics
depth to aguifer of concern NA 2 2 2 2
net precipitation NA 2 2 2 2
permeability of unsaturated zone NA 2 2 2 2
physical state NA 3 3 3 3
route score NA 9 9 9
containment NA 0 2 0 2
waste characteristics
toxicity/persistence 18 18 18 12 12
hazardous waste quantity 6 2 2 2 2
characteristics score 24 20 20 14 14
targets
ground water use 9 9 : 9 9 9
distance to nearest well/popula- 30 20 20 20 20
tion served
target score 39 29 29 29 - 29
Total Ground Water Score ) 73.47 0 18.21 0 12.75

{includes multipliers)

TOTAL HRS SCORE 42.47 0 10.53 0 7.37



*A

*B

*C

*D

best case score for threatened release of arsenic

worst case score for threatened release of arsenic
(substitution of 9 for targets based upon 0 score for distance
well/population served would result in lower worst case score

best case score for threatened release of phenols
worst case score for threatened release of phenols

(substitution of 9 for targets based upon 0 score for distance
well/population served would result in lower worst case score

to nearest
of 31.26)

to nearest
of 2.29)

v



